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A RAILWAY FROM THE UNITED STATES TO AND 


THROUGH SOUTH AMERICA is proposed by the Inter 
national American Conference 
Washington. 


now in session at 
On Feb. 26 resolutions prepared by 
the committee on 


adopted. 


railways were unanimously 
These resolutions state that a railway 
connecting all or a majority of the nations of the 
American continent will contribute greatly to the 
development of the moral relations and material 
interests of these nations. 


an international 


It is recommended that 
commission of engineers be ap 
pointed, three from each nation, with the privilege 
of dividing into sub commissions and appointing 
as many other engineers and employés as may be 
needed. Each of the 


commissioners or 


governments may appoint 
engineers as auxiliaries to the 
sub-commiissions charged with the sectiqnal surveys 


of the road. 


The railway should unite the principal cities in 
the vicinity of the route, but if the general direction 
of the line cannot be changed without detriment. 
branch lines should be surveyed to reach those cities. 
Existing railways should be utilized as far as possi- 
ble. 

In case the surveys prove the feasibility of the 
scheme, proposals for the work should be called for. 
The construction, management and operation of the 
line should be at the expense of the concessionaires, 
or of the persons to whom they sublet the work or 
to whom they transfer their rights. 

All materials necessary for the construction and 
operation of the railway should be exempt from im 
port duties, and all personal and real property of 
the railroad used in its construction and operation 
should be exempt from all taxation, either national, 
provincial (State), or municipal. 

The railway should be declared forever ventral, 
for the purpose of assuring freedom of traffic. 

As soon as the Government of the United States 
receives notice of the acceptance of these recom 
mendations by the other governments it is requested 
to appoint the commission of engineers just pro 
vided for and they shall meet at once at Washing 
ton. The United States representatives in the con 


gress are H. G. DAVIS and ANDREW CARNEGIE. 


tHE COMPLETE RETURNS OF EARNINGS FOR ISS) of 
143 railways show a satisfactory increase in both 
gross and net earnings over the previous year. The 
gross and net earnings as compared by years show 
as follows: 

LSsy. LS8s. 
$816,418,570 $777,183,203 
275,789,696 245,400,349 


Gross earnings 
Net earnings... 
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The increase in gross earnings is $39,235,367 or 5 
per cent., and the increase in net earnings is $30, 
389,347, or 12 per cent. The most noticeable feature 
of the returns as published in detail is the much 
greater increase in the percentage of net than gross 
earnings. The northwestern roads show the great- 
est increase, 814 per cent. gross and 37 per cent net. 
The coal roads make an unfavorable showing, there 
being a decrease of 5 per cent. gross and 10 per cent. 
net. The trunk lines and Middle State roads show 
asmall increase: 4.8 per cent. 
gross, and 10 per cent. alike net. 


and 8! per cent. 


PHE PIKES PEAK RACK RAILWAY isin full prog 
ress of construction and its completion is promised 
by June next. As before mentioned in this journal, 
construction was commenced in September last by 
the contractors, and about 800 men were put to 
work. Severe weather and snow-drifts near the sum 


mit will delay work on that portion until spring 


THE METROPOLITAN AND MANHATTAN ELEVATED 
ROADS have authorized the issue of a mortgage of 
the corporate property of the two companies to se- 
cure £40,000,000 of proposed bonds. The new 
gage is for 100 years at 4 per cent. The total in 
debtedness of the leased companies is $24,318,000, 
and the scrip is about $2,000,000. The 
$14,000,000 is to be devoted to strengthening and 
improving the property. 


mort 


remaining 


JUDGE GREENE'S HUDSON 


SCHEME is again before the 


SUSPENSION 


BRIDGS 
(Albany, 
The most important of the lat 
that the proposed bridge shall 
have only one span over the river, and have a head. 
way of not less than 145 ft. at the towers and 155 ft. 
in the centre. 


Legislature at 
with amendments. 
teris tothe effect 


Another amendment provides that 
$300,000 shall actually be subscribed, and 10 per-cent, 
paid in before the bill becomes a law, and that the 
capital stock may be increased to 530,000,000, instead 
of $20,000,000 as originally intended. 


THE MOST SERIOUS RAILWAY ACCIDENT of the 
week was caused by the washing away of a bridg« 
on the Evansville & Hiaute R. 
Ind., Feb. 25. A county road bridge had 
heen carried away by a flood and wrecked the rail 
way bridge. 


Terre R. near Vin 


cennes, 


The engine and baggage car of a fast 


mail train went 


into the creek and two passenger 
CATs Were overturned. 
killed. On eollision 0 
curred at Winter Hill on the Lowell division of the 
Boston & Maine R. R. An 
train ran into the Montreal 
the rear car. 


The engine driver and fire 


man were Feb. 25 a rear 


accommodation 
express and wrecked 
No one was seriously injured. The 


accident occurred during a fog. 


BRIDGE ACCIDENTS, in addition to the one 


tioned above, are reported as follows: On Feb. 17, a 
locomotive on the Clinch Valley Division of the 
Norfolk & Western R. R. was derailed on a trestle 
25 ft. high, and fell over. 


men 


Two men were killed. 
Pittsburg & Western freight 
were derailed on abridge near Harmony, 
broke through the bridge. In Indiana, a number 


of railway bridges have been weakened by floods 


Two cars ofa train 


Pa., and 


THE WALNUT GROVE DAM, on the Hassayampa 
River, 30 miles south of Prescott, 
Feb. 22, and 30 or 
tloods. 


Ariz., burst on 
10 lives are reported lost in the 
The service dam of the company, 12 miles 
below, and nearly 15 miles of 


pleted, were also carried away. 


flame almost com 
The project was a 
New York enterprise, and the chief owner of stock 
was Mr. H. S. Van BuREN, of this city. who was on 
the work at the time. The dam was designed by Prof. 


Avr. 


directions, but he 


BLAKE, and work was commenced under his 


was soon supplanted by the 


contractor, and the work was practically carried out 
by the latter. The press accounts are yet so much 
mixed from this remote region that comment must 
be reserved. \s we go to press rumor increases the 


death-roll, though no exact data is yet available 


STEAM HEAT IS TO BE ADOPTED on all cars of the 
Pennsylvania R. R. system, according to press re 


port. About 100 cars are now in the Altoona shops 


being fitted with the steam pipes, and it is expected 
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to carry on the work of equipment all through the 


Summer. 
AQUEDUCT CONTRACTORS 


Brown, Howard « 


Co. have commenced suit in the Supreme Court to 
recover $768,110.76, with interest 


This is for work claimed to have 


from July 1, 1888. 


been done on Sec 
tion 5 of the New Croton 


difference in 


Aqueduct, an! also for a 


allowed by Chief 
CHURCH and FTELEY. 


bills Engineers 


THE New CHicAGO WaTER Works TI 


reported as making poor progress. 


NNEL Ls 


This four-mile 


November, 1887, by Mi 
ANDREW ONDERDONK, and it 


tunnel was commenced in 


was to be« ompleted 


about June 1, 1891. Bored on the contract rate of 


15 ft. in each 24 hours, 12,120 ft 


pleted, 


. should now be 


$000 lin. ft 


com 
whereas only about . is really ex 


cavated. As an offset to this decrease 


in progress, 
however, it should be said that quicksand has peel 
met 


with, and the contractor has been permitted to 


cut two 6-ft. tunnels instead of one &8-ft. tunnel. 


Nearly S900,000 has already 
work, 


wants the contractor 


been paid out for this 


says the Chicago Trib which journal 
“prodded. so that 


can be had before 1892 


more wate! 


THE SCHUYLKILL 
of Philadelphia was to pay 


ANAL PROJECT. where ry the city 


: round price for 
supply which it already owned, says the di quiver of 


that city. is as dead as a mackerel rl 


his ending is 


probably hard on the stockholders of th« 


canal, who 


have little toll to line their purses now, but it seems 


eminently wise for Philadelphia to reject what 


<eemed to outsiders a most foolish waste of money 


THE NIAGARA WATER POWER PROJEC1 


agara River Hydraulic Tunnel, Power & Sewer Co 


is said to have been brought toa practical issue, and 


that work onthe main tunnel will be commenced 


soon 


‘The project (as described in ENGINEERING 


News, Nov. 19, I887, and April 21, 1888) is to con 
struct a tunnel 24 ft. diameter, about mites long, 
taking water from the Niagara River above the falls 
ind above the village of Niagara, and discharging 


into the 


same PTivet 


helow eC | . The flow ot 


water is to d to drive bines, which 


will 
furnish pow for mills te 


ted over the route 
f the tunnel. The cost main tunnel, 24 
cross tunnels, 12 raceways and bulkheads, ith the 


necessary masonry, timbering, ete., is $2,250,000. 


K INSLEY, Sup 


Che trustees are as follows: M. H. | 


erintendent 
Wo ks: 


of Niagara Falls: 


of the Niagara Falls 


Silver-Plating 

CHas. B. GASKELL, President of the village 
fHos. V. 

tendent of the Niagara Reservation: 

Ware, of Hardwicke & Ware, Buffalo, 

CARYL ELy and JAMES FR 


WELCH, State Superin 


HENRY S. 


Ms aa 5 


ASER GLUCK, att 


orneys, 
of Butfalo. Mr. THos. EvVERSHED 


Division 


Engi 


neer of the New York State Canals, whose death is 


reported this week. was one of the trustees. 


ertaln rivy 
areport by Mr. WILLIS 


report on 


fHE MINIMUM DRY-WEATHER FLOW of 
ers is given i 


CHIPMAN, M. Am. 


the proposed sewerage of I 


Cu. ft 
per malt 
18,000,000 
2 000,000 
360,000 
100,000 
100,000 


st. Lawrence, at Brockville, On 
Mississippi, at St. Panl. Minn 
Connecticut, at Ho 

Ohio, at Pittsburg, Pa 

at Paris. France 
Mohawk, at Cohoe N. ¥ 
fhames, at London, England 
Chicago, at Chicago, Hl. tout 
Illinois, at La Salle, 
Grand, at Brantford, Ont 


sein 


»S, SUU 
36,000 
36,000 
$6,000 


1 
18.000 


fHE PANAMA CANAL, says Le Guulois, is } 


mut three 


tenths done, and the Commission of Experts sent 


out report that it is only possible to construct the 


eanal with locks, Lhey Say | might be ¢ omple ted 


with from six to eight locks in four years for S140, 
(MMOD 
Vi 


LARQUETTE, MICH., 


ance asa shipping port for iron 1 
& Atlantie Co. has let th mntract 
for Dock No fat 


Minne apolis, the 


is fast incre 


South Shore 


Marquette to Henry & Balch, ot 


work to tinished by 1D 


The new dock will have 


ckets, each wit 
capacity of 135 to 140 tons. ll be 1,760 ft. in 


Chis 


will more 


length and will have f 
with the 600 ft. extension of Dock No. 3, 
than double the present 


1,200 ft. of loading room. 


loading capacity. On the 











































if the dock will be six parallel lines of rails giv- 
e tracks. The total lumber required for the 
ire will be over 4,000,000 ft. B. M. 


HE Sacir St. MARY CANAL TRAFFIC, for nine 


i is THUS 


riven by the St. Paul Pioneer Press: 


Actual Freight, Tons 
of 2,000 Pounds. 
Valuation 
East Bnd. West B’nd. 





445,111 $25,965,613 
! 691,494 3 
1,277, 28: 989,822 39,730,663 
i 1,999,290 51,905,787 





2,135,066 I, 93,413,472 

i 69,080,072 

wy 208 79,041,758 

WY. '079 82,156,020 

1,963,381 83,732,527 

vest-bound freight for this period is 33 per 


or very nearly one-half of the east- 
he year IS87 the total cost of carrying 
it passing through the canal was $2,089,400, 
sperton per mile, while in 188 it was 
077, or only Lt, mills per ton per mile. The 
\imerican craft in T88& was $20,581,100, and 
eraft, 31,514,300. In that year Canadian 
ried six per cent. of the total tonnage 


en per cent. in LS87, 


RPOOL Docks were made the subject of 

paper read before the Institution of Civil Engi- 
by Mr. Georce F. Lyster. The revenue had 
from S116.900 on 450,060 tons, about the 
nning of this century, to $4,950,000 on 9,292,000 
in Issy. The tirst Liverpool dock was built in 


iu ii was the first wet dock in England; its 
area Was four acres and it had in it 10 ft. of water 
vest neap tides. The bulk of the paper re 

dito the plans of the New North Docks, the esti- 
sated cost of which is $20,500,000, Of these the Lang 
n doek covers 18 acres, the Alexandra dock and 


ranches, 44 acres, and the Hornby dock, 17 acres. 
\ howing the excellence of the arrangements of 
ch ntrance, ete., large steamers aggregating 
L197 tons burden have been docked and undocked 
ne tide of 2), hours. The Alexandra dock has a 


uth of 1,000 ft. bounded by sheds 95 ft. wide. The 
tal area of the Liverpool docks has been increased 
rom 25: res in IS73 to 363 acres, and the quayage 


um Is to 24 miles. 


bueE SUBWAY WAR IN NEW YorK has apparently 
u commenced, and Mr. Exiinv Root, with his 
if assistants, is preparing to vigorously protest 


wainst the transfer of the Manhattan and other 
tric companies to the hands of what Mr. Roo 
teclares is only another name for a business rival. 


He believes the Standard Subway Co., which now 
proposes to build subways in this city, is owned by 
he Westinghouse interests, and he fears that it 
will mean a monopoly and the shutting out of com- 


panies using the Thomson-Houston systems. 


Hk VALUE OF A STREET RAILWAY FRANCHISI 
cussed by the Newark Journal, in connection 

ith the late purchase by a Philadelphia syndicate 
of the Essex Passenger Railway of Newark for 
$4,050,000. The Journal sets down the cost of con 
struction and equipment of the line as follows, with 


the protit thereon : 


Double track, 30 miles, at $12,000 $360,000 
Wears at SOK LS0,000 
1,4 rses at SI75 262,500 
tHarne % collars, $3.27, 1 set 350, S77 per car 15,400 
land and stables (usually estimated at 25 per 
i. total investment) 250,000 
Lotal « $1,067,900 
Price 4 for road 4,050,000 





Value of franchise ; $2,982,100 
Considering that the road has long paid large an- 
nual dividends, the profit on the sale is a round one 
Moral Would not this franchise have been a good 
hing for the city of Newark to have owned and to 
ive sold or leased, rather than to have given it 


away for the protit of a private corporation 7 


\ STREET RAILWAY is to be built through Central 
Park at SSth St. by the Commissioners of Parks, 
New York City. The rails will be of Bessemer steel, 
“order section, with grooved head; they will be 30 

ny. and weigh 89 lbs. per yard. The joints will 
vw fastened by splice bars and four bolts. The 
yauge will be maintained by tie rods ,5x1%¢ in. flat 
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bar iron, swedged to &-in. boits at each end, with 
four nuts to each rod. The rails will be spiked to 
Georgia or Florida pine ties, 7ft. long, 7*5ins. The 
ties will be placed 5 ft. apart, centre to centre, with 
a tie under each rail joint. The ties will be laid on a 
concrete foundation, and concrete will be filled in 
between them. The concrete tilling will be composed 
of one part of English or German Portland cement, 
two parts of clean, sharp sand, and five parts of 
broken stone or coarse gravel. 


THE Firth AVENUE CABLE CAR Co., organized 
some years, is claimed to be near success. The 
otticers report that they have the consent of very 
nearly the required number of property owners on 
the line. 


THE INVENTOR OF THE CAR STARTER described in 
our issue of Jan. 1lsends us a list of the dimensions 
of his device, and claims that it aids in starting the 
car very much more than we indicated in the note 
appended to his letter im our issue of Jan. 25. Re 
duced to its simplest elements, the facets in the pro- 
blem are that the horse exerts a pull witha leverage 
at the instant the car is started of 2tol. By the 
time the car has moved 57 ins. this leverage is re- 
duced to zero. But while the car is moving 57 ins., 
the horse moves only Jlins., therefore the average 
leverage in moving the car 57 in. is only 1’, tol. It 
is plain, then, that the leverage reduces very rapidly, 
so that by the time the car has moved 12 to 18 ins., it 
is so small as to be of little practical aid to the horse, 
It is alsoto be remembered that the friction of the 
several moving parts largely reduces the above 
theoretical gain in leverage. 

Now it is plain enough that the inertia of the car 
overcome in the first 12 or 18 inches of its travel is 
very small compared with the total inertia which 
must be overcome before the car acquiresits usual 
speed. The energy of motion varies, not as velocity 
but as velocity’. These are briefly the reasons why 
we affirmed that the device under consideration 
vives practically little or no aid to the team in over- 
coming the inertia of the car. The valuable feature 
of the device, which is apt tobe lost sight of in the 
inventor's attempt to claim more than the facts war. 
rant, is that the leverage of the moment of start may 
be of important practical account with animal trac- 
tion. I[t is in starting a car that horses are general- 
ly strained and receive bruises or falls: the axle fric- 
tion at the moment of start is an important part of 
the total resistance. Therefore this leverage given 
the team for the first few inches of the car's travel 
may be of considerable practical importance as a 
means of saving the horse from falls, bruises and 


strains. 


THE STATE OF IOWA is moving for a comprehen- 
sive geological survey of its territory. So far the 
State has had only two hurried surveys in the 
“tifties” by Dr. HALL, and by Dr. WHITE in 1870. 


\ GEOLOGICAL SURVEY OF FLORIDA is commenced 
by the Government at Gainsville. A party of the U 
S. Geological Survey is now at work at that point. 
under Prof. LAWRENCE JOHNSON. — It is expected 
that among other things the development of the 
little-known phosphate deposits of Florida will lead 
to important results. 


Duss & Co., of Glasgow, Scotland, builders of the 
locomotive for Natal illustrated in our issue of Feb. 
8, recently celebrated the ‘“‘semi-jubilee” of their 
locomotive works, which were started in 1864. The 
tirm has built 2,500 engines of all classes for service 
in different parts of the world. 


THE LONDON EIFFEL TOWER AWARD OF PLANS iS 
put off until March 15, to enable American engineers 
to compete for the £500 prize. 


A CORLISS ENGINE is being built at Chester, Pa.. 
for Carnegie, Phipps & Co., that will have a cyl- 
inder 54 by 72 ins., and will weigh 40,000 Ibs. An ex- 
change says that the bed-plate will weigh 160,000 
Ibs., and the tly-wheel 200,000 Ibs. The crank-pin 
will be made of forged steel and weigh 1,700 Ibs.; the 
steel shaft, 40,000 Ibs., etc. The total weight of the 
engine will be something over 500,000 Ibs., and the 
power furnished will be 3,500 H. P. 


BILLS FOR PUBLIC BUILDINGS, to the extent of 
$3,045,000, are already before the Senate Committee 
on Publie Buildings and Grounds, and the policy 
seems to be to make liberal appropriations, judging 
from the action already taken. 
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Mechanical Computation of Stresses in Trusses 
with Parallel Chords. 


By Pror. R. FLETcHER, Ph.D., Thayer School of 
Engineering. 


The method herewith presented, based upon the 
assumption of uniform load with one or more excess 
loads, is offered in the belief that it gives a notable 
gain in rapidity, simplicity, and reduction of the 
chances of error. 

The question of proper assumption of moving load 
in bridge calculations is yet in an unsettled state. 
On the one hand are the numerous advocates of 
wheel-load concentrations, with their ‘ typical” lo- 
comotives and ingenious aids for calculation, such 
as moment tables, movable strips, sliding moment- 
scale contrivances, etc. One of these authorities 
has stated recently in a widely-read article that ‘“‘an 
absolutely mathematically correct result can thus 
be obtained in a very few minutes, after a little 
practice.” Now as tothe claim of brevity for such 
calculations, even with a/i the aids, we must object; 
and when we consider the wide gap between the 
most approved unit stresses and the limit of elasti 
city of iron and steel (6,000 — 10,000 to 25,000 — 35,000 
lbs. per sq. in.), in order to cover the uncertainties of 
impact, vibration, etc., we may be pardoned for a 
little contempt of such misplaced mathematical ac- 
euracy, Touse a borrowed phrase, it savors a good 
deal of ‘‘a hemp rope with micrometer attachment. 

On the other hand are equally eminent and au- 
thorative advocates of the simpler system of heavy 
uniform rolling load combined with one or more ex- 
cess loads, in amount and position such as to antici- 
pate any possible action of the real load and all 
probable conditions of future service. Since our 
strain sheets are only approximations, with so wide 
a margin for uncertainties, it seems well to prefer 
the simpler basis of calculation to the so-called ac- 
tual but more complicated, 

We defer for the present any further discussion of 
the merits of the two methods. : 

\s a step preliminary to the proper presentation 
of the subject, it may be helpful to the reader to 
review a few elementary principles of graphical 
statics. 

Let there be a truss, 4 4, Fig. 1, of ten panels. 
Represent the length by /, the depth by d, the fixed 
load per foot per truss by p, the uniform moving 
load per foot per truss by m, and two excess loads 
by P; and P,, supposed to be separated by two panel 
lengths. Then the reaction at one abutment is, for 

rf 


tixed load, - ; 


. vit i 
for moving load, ; 


and the maximum bending moment for fixed and 
nniform moving load together is 
(p m) le, 
- : 
whence the resulting 
(p m) (*, 
max. chord stress 3 a? 
also for P,, the 
eit 
max. chord stress : 
ta 
l. «ob =/ (Fig. 2) is drawn tothe same scale of feet 
pl 
2 


convenient scale of thousands of pounds; then the 
right line d oe, through the middle point of a 4, is 


as that of the frame diagram, & B; ad by any 


the shear line for tixed load, since the tixed-load 
shear for each panel is given by the ordinate at mid- 
panel, as 2! a2', between ah andd oe. 

2. For uniform moving load the maximum shears 
occur in eaeh panel when the load extends from 
some point in that panel to the farther abutment, 
and will be represented graphically by the ordinates 
at mid-panel toa parabola drawn upon @ > = / and 

ml 


. (Fig. 2 
a > (Fig. 2). 


3. For reaction and maximum shears due to excess 
loads: If we produce ed tod ona vertical at half a 
panel length distant from ad and lay off d’ g Fr, 
and draw q’ k to intersect d ¢ at the middle of the 
panel at the right, then the ordinate measured in 
middle of the middle of the tirst panel will give, for 
this case, nine-tenths of /, asthe shear from reaction 
at the left abutment, due to /P, when on the first 
panel point. If it is necessary to use two excess 


Pediat 





tena ut iat ao 


40 es See tis 
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ea 





loads, then for the effect of P.. (say two panel lengths 


8 
tothe right of P,) we must lay off a h 10 P., then 


draw h’ kk’. At the middle of the first panel we shall 


‘ 7 . 
now measure the intercept + « equal to 10 P... which 
is the proper shear at that point for P 

4. The total maximum shear in successive panels 
is now found by measuring directly the entire ordi 
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c< 
nates in mid-panels, as yu. ineluded between the 
parabola «band the outer line Ak’ ke. We need 
harely to refer to the influence of excess loads in 
the point of zero shear and resulting limit of shifting 
“counter” strains, shown by the intersection of the 
two lines just mentioned; and we are not now con 
cerned with the methods of deducing from the 
shears the corresponding stresses in strut and tie 
members of the truss. 

5. The cord stresses for total uniform load (which 
are a maximum when the entire truss is loaded) are 
given directly by the ordinates toa parabola af / 
(Fig. 3) constructed on a’ b'= a b=l and 


the ordinates being measured on verticals through 
the successive panel points. [t may not be amiss to 
remark that, while such a polygon is generally used 
asa moment polygon in which the ordinates are only 
proportional to the chord stresses, the middle ordi 
nate being proportional to the outer moment, 


(pem) / 


“ “ 


yet equating this with the moment of internal stress 
(chord stress x depth of truss), we have chord stress 
directly by dividing the first moment by ¢; hence 
the polygon we constructed with 


(n+ m)l 
wt 


Sa 


is a chord-stress polygon. 

6. The cord stresses for one excess load concen 
trated at a panel point are given directly by the 
ordinates to a parabola a’ ¢ hh’ constructed upon 
Pe. 
oe 


The cord stress polygon for a single position of ex 


a band we 


cess, as at 2, is the triangle a # ’, but as the excess 
moves over the bridge the locus of « is the parabola. 
Now as the excess may be at any panel point, with 
uniform moving load at all other points, we find the 
total effect at any point by scaling the entire ordi 
nate, as sa, between the two parabolas, a’ fb’ and 


a’ cn, 








7. The chord stress at w, due to a second equal ex- 
cess load distant two panel lengths, as at g, is given 
by the ordinate yzto the side a 4 of the stress tri 
angle having its apex at gq. This must be added to 
s.« to give total chord stress at the pane! point cor- 
responding tow. If the second excess is not equal 
to the first, another parabola must be drawn for it. 
and the apex, as ¢, taken upon that curve 

®. For chord stresses the common practice isto use 
only uniform load, or uniform 
load with excess at only one 
panel point. In general, how- 
ever, the maximum effect ata 
xiven point due to a// the ex- 
cess is determined by some po 
sition of the two loads with 
referénce to that point. This 
position has been determined 
by analysis, showing that, for 
two excess loads, the moment 

is & maximum at any point 

when one of the loads is di 
rectly overthat point, and the 
other is between it and the 
centre. Also, near the middle 

the maximum moment is 

found under one of the loads 
when the middle of the truss 
is equally distant from that 
load and the centre of gravity 
of the two loads supposed to 
be equal). 

These elementary principles 
being thus restated for our 
convenience, we next call at 
b tention to three important de 
ductions which are also pre 
liminary to the understanding 
of the use of the mechanical 
method. 

l. The same parabola may be 
used both for shear and chord 
stresses. For it is a familia 
property of this curve that all 
parabolas drawn on the same 
chord have their ordinates 
~ along the same line or vertical 

proportional to their maxi 
mum ordinate. Now, to. tind ove stresses We 
need only the ordinates from the middle to 
one end. But the shear curve for moving load 
is half a parabola: hence. for chord stresses, 


if we suppose «a / (Fig. 2) to represent the half 





span, and if we use such a scale that 
max. chord stress then the ordinates 


from « ftothe curve, at ) panel lengths apart, 
will be what we require. Now 


the only convenient way to 


make such anadjustment is to a - a 
make ae — hf 100 per cent. > + 
; 5: : 10 
then all the ordinates, from ¢ a . 
f upwards for chord stresses " —— 20 
and from a downwards for Bae Rk rae 
shears, will be expressed in : + 
: -20 
percentages of the maximum 
ordinate. Consequently: nm it 59 
y yr ; } Shey > x 
Ti. The Sctiie dimaram miaty be ‘ aan so 
used for mony loadina ~ - + tas 
‘ =" “7 a x5 
always ac 100 per cent. of af e ; BSG 
mi pe 5 S9—f20 7 
or Pand f / 100 per ~ fy 
2 2 Ce 9 KO 
2 £ rs 
; ‘7 Bd 
( ) I = al 
cent, of P a or . This C«—-—— 


sa ta 


compression of diagrams is 
made in Fig. 4 with lines 
drawn for a ten-panel truss. The five ordinatesfrom 


j > + m) 
¢ fupwards give the proper percentages of 
Saf 


or . and likewise the: full ordinates from « 
‘ 


downwards give the percentage values for the 
shears in mid-panels 
For tixed load the shear iine is ¢ o, for which « « 


af 


100 per cent. of For excess load the shear line 
I 


tos 


ise b, for which a « 100 per cent. of /’: but in this 
case the shears must be measured on pone/-point 
ticuls, notin mid-panels. However, the two iatter 


vary by constant difference, and can he so readily 


written that there is little gain by use of the dia 
grams. 

For use in the office such a diagram may be quick 
ly made o. suitable cross-section paper, so that b / 
shall cover 100 spaces. The only lines to be drawn 
are the parabola, the two inclined lines, and the 
bounding lines, as will be shown presently. The 
horizontal lines must be numbered in both dire: 
tions, as shown in the figure. 

Even if there were no further simplification, the 
use of a Thacher; calculating machine would now 
effect great abbreviation of labor. For we have only 
to set the machine to read at one point the maximum 
chord stress or end shear, then at the readings of the 
successive percentages the required stresses may be 
called off as fast as another can write them down. 

But we go further, by utilizing another deduction, 


Viz.: 
IW, The sam pere tage diagram may be used for 
trusses of any span. For the ordinates of all para- 


bolas drawn on the same axial line or depth, f w, Fig 
5, are equal at proportional distances from the axis 
Hence the ordinates corre sponding to the homolo 
gous or similar panel points will have the same pes 
centage values, whatever be the length of span. 
But we may simplify still more and abandon per 


entanges altogethe If we stretch a well-divided 
scale between the parallel lines a band «f (Fig. 4) so 
that the zerois on one line and the mark indicative of 
the maximum chord stress or maximum shear is on 
the other line - and if this scale he moved parallel to 
itself so as to touch or cut the curve suc cessively at 
the poi ts marked by the extremities of the percent 
age ordinates which pertain to the truss under cal 
enlation. then. by principle of similar triangles, we 
read the required stresses directly from the scale.4 
On these principles and deductions is based the 
operation of the simple and expensive apparatus 
shown in Fig. 5. Ut may be prepared as. follows: 
Procure preferably a piece of millimetre cross-se¢ 


tion paper. Let / fof Fig. 4 be 24) mm. and « 4 he 300 





mm. Leave a margin of about 10 mm. above and 
below. also a wide margin of about 50 mm. on the 
left of a ce and one of ab it ZUmm on the right of? 


Giue this to a pie ce of thick -window glass and ent 
to the dimensi ns just indice ited. Lavy ott quite ac 
curately on the lines corresponding to ab and ae of 
Fig. 4. a parabola by points, using about thirty ordi 
nates. (By reducing the equation of the parabola 


so that the only variable is the square of the number 
of the ordinate from one end, the values of the 
ordinates can be read in quick succession 
from a Thacher caleulating machine from one 


setting to the value of the constant factor. Then 


ink in the curve as accurately as possible, draw the 
lines for tixed load and excess shear, and put on 
such formulas and designations as may be desired 


The size and location of this diagram and margins 


O : ccenabiaee 


i 
“ 
‘ 
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Fig 4 
ire indicated by Ab C D of Fig. 5. The plate is 


tixed to smooth board N of about the relative dimer 


sions shown, between two cleats, E FE. of which the 
upper surfaces should he about , inch higher than 
the surface of the paper Provide a frame, Ff / 
rhe suggestion of such a per ntage strain diagran 
vas first made t the writer b + former pupil, M. A 
Howk, now Professor ¢ Civil Engineering in the Ros 
Polytechnic Institute. 
tThe suggestion of the inclined scale, which does awa 
with the use of percentage due to the writer's col 


league, Prof. H. A. Hrrcencock, C. EF. “The writer then de 


vised the trument now described Professor HITcH 


OcK has since reduced the contrivance to a yet simpler 
and more compact form. which may be desoribed at some 


future time 
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soe ee en ey 
| a 
i pee | = 
i 
Be 
| 
i 
j 
| 
— 
e easily, without play or looseness, 
vis of the cleats; its upper surface must be 
r, say .j, inch, than the surface of the 
f Procure strips of tin or thin sheet brass, //, 
han 10mm. wide, and of length equal 
width of the frame. Mark off on these 
nel lengths and half-panel points for 
seven, eight, and any other number of 
ws shown in. the figure. A hole in 
illow it tobe held at one end by a 
hout the middle of one side of the 
er end of the strip, when the edge of 
aetly parallel to the zero lines of the 
may be held to the other side of the frame 
| “ Finally there is required a set 
‘ ngine-divided, such as are sold by 
ilers in drawing materials. 
( of the apparatus is very simple. 
sset one of the paper scales 5, so 
it iver © Dand the value of 
p 
sa 
ne 1 #. Clamp in position the proper 
vel scale, sav that for eight panels. Then slide 
frame until the first panel point touches the 
ral The metal edge of the panel scale will 
ntersect the stress scale at the proper reading 
f ress at that panel point. And soon for 
the nel points. For shears the zero of the stress 
set on the line 4 /—either for moving 


mad 


With o 
from 


or excess. 
be found 


it read the vualue of 


ne excess the total 
the 


one 


setting of 


m) | Pi 
a, ta 
. | lf the etfect of a second excess is to be 
ve must have drawn onthe diagram a 


ds nearly corresponding to the num- 


ed.as a ,a’g, 7 0’, etc., of Fig. 3: 
rie ordinate is limited by one of these 
id of the curve, and with FP. at q the 
mi ] criven Dy the ordinate u“ as 

lL. It may be said that a small error in 


on or operation of the instrument mav 


' rye errors in results. In reply we may say 


‘e the results check closely with those 


edu a For 


accurate construction only 
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Fig. 5. 


the ordinary skill of a yood draughtsman is needed; 


and in operation serious error can arise only from 


ignorance or carelessness, 2. A more important 
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spicuous value in cases of review of the status of a 
considerable number of eristing bridges, for which 
the principal labor is involved in the calculation of 
stresses. Such work has already been done in 
several States under authority of the railroad com- 
missions, and there is abundant opportunity for 
more to be 1. In bridge companies’ offices 
during periods of hurry, when many estimates have 
to be prepared at short notice, the rapid-working 
mechanical process may prove exceedingly valuable. 

As an example, take the truss represented by 
rig. 6, which is part of an existing structure. The 
accompanying table exhibits a convenient form for. 
computation and tabulation of results. The steps 
and results for web-members are entered in full to 
indicate the process, showing that all the steps are 
not needed for every member. Fixed load, 1,200 
lbs. per lin. ft. of bridge. Uniform moving load for 
chord stresses, 3,400 Ibs. per lin. ft. over all. Uni- 
form moving load for shear, 2,700 Ibs, per ft. for 
train, with three panel lengths carrying 3,400 Ibs. 
per ft. at head of train. In the columns headed 
‘* Preliminary” are shown the calculations for end 
shear 


done. 


or maximum moment, as the case may be, 
required for the setting of the instrument. The 
successive readings of the instrument are entered 
at once in the columns headed ** Results.” 

A similar form given by THACHER for the method 
of multipliers requires three more columns for the 
multipliers Designating this latter method as No. 
1 and the former as No. 2, 
follows: 


we may compare them as 


Both involve about the same amount of prelimi. 
nary work: No.1 the computing of pane! loads for 
tixed, moving, and excess loads and wind pressure 
of the 


angle of inclination of the diagonal members with 


also the values of the tangent and secant 


the vertical and transverse. (The ‘horizontal com- 
ponent "and “‘ resultant ” of some computers.) No. 
2 requires the preliminary work already indicated 
in the table, and the finding of the value of the se- 
After this 
of multipliers re- 
quires the determination of 37 multipliers and the 


cant only of the inclination aforesaid, 


preparatory work the method 
performing of 87 multiplications which are wholly 
Then both 


methods require 29 additions and 21 multiplications 


avoided by the mechanical method. 




















objection may be yrit in the form of a question : to obtain the column of maximum stresses. 
“Ont bono!” The mere ealeulation of stresses is Perhaps the mere saving of time may be 30 to 38 
RAILWAY. BRIDGE. COMPUTATION FOR ONE TRUSS, 
Fixed load. Moving Load. Excess load. os a0 es ; ._|2 : 
Serie + Sei 9 2 5 & i 9 
ae x . a ale | Si” to ta 
Mantes, 2 : Z se le (881618 |B leyls,| 3 
: = E = E 2igi fe 2 28218 | 21881 82/3 
= 7 = 5 a F 5S ez Ss sa) & ms & | of!es\isé 
2 . > 3 ~ . : = Es A = 2 =o =s 5 
= = _ = = oS < = > > eo} =< yn a 
Wel: | 
yf nl ; 
Aa.. i 44.400 7? gO. G00) P 15.800 160,100 1.107 49,150 177,300 2.0000) 00., ‘ 
; 9 
A 1,200,143) 33,300 270018 26 200s Mer, 16 13 900 123,400 1.378 45,900 170,000 Parva anrats fs 
2 2 2 2 2 16 
Be ae 22,200 55,500, 0. _ 10,900 88.600 SO, SOO T22 200} occ sslececcclesess 
(‘d 44.400 11.106 99,900) 38,500 15.800 & 500 initia] 48,100 15.360 80,100... i. 
lz 00,000 24500 5.100 10,000 30,600 10,000 52.200,. 
ZY 11.100 13,500 3.600 10,000) 6.006 10,000) 18,271 See Rehr es 4 
Y x. 2»? 200 10,000 .. 10,000) LO000 L020... 
Bb . dd, 000, 193,400 ......)..... 
Ce. . 22,200, 88,600 ......].. b 
Dd. 11,100; 58,100'......]..... eetefsces 
Chords: 
W mf 
th. = 44,400 = 125.800 170,300 0,474 21,050) 80,650 ....0.7..0.. 
es pl 52.759 mel 149,400). 52,750 202,150 
kd ad 
etc. is ete, etc. etc. COs ivan detesaes 
Bot.lats 
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ete ‘ 
Toplats 
ALA 
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Sway: } 
\a : ; crbteNosee es vebalscceneleOEttaapeerteios Peco ealeassesinetacctles 5 Mkankae | yiee oeleue 
ete — .* |. 
only a part, and perhaps a minor part, of the whole — per cent., besides the grateful relief from routine 
process of designing a bridge. A saving of a little figuring. 
time, even of half the time of these calculations, is 
not a very important gain on the whole. The arith Notes on Foreign Highway Construction and 


metical, step-by-step process is not so very much 
longer and is safer than any such short-cut. 
Without attempting a formal argument on these 


points, let us state what must he admitted to be 
unmistakable and important. 
Advantayes.—l. A great saving of mental labor. 


2, A rapid and useful means of checking work done 
h¢ some other preferred method. 3. A 


very con- 


Maintenance. 


{¢ Ontinued from pode 174.] 


-The kingdom of Bavaria has an area of 
miles, and a population, in 1880, of 
5,271,516. The kingdom is divided into eight pro- 
vinces, subdivided into or 
parishes,” for purposes of local goverment. 


bavartd, 


28,828 sq. 


Gemeinden, eivil 








: 


March 1, 1890. 


The roads are divided as follows: 


(1) Gemeindewege, parish roads 
(2) Districtsstrassen, district roads. 
(3) Staatsstrassen, State roads. 


(1) The State leaves the parishes decide what 


roads to make and how to make them, and only sees 
to it that the parishes keep up the absolutely neces 
sary means of communication. This plan seems to 
work satisfactorily, and many parishes do more 
than would be generally considered necessary. The 
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whole well rolled. The surface is then covered with 
macadam or broken stone to a depth of 4% ins., 
covered with loamy sand, watered and rolled until 
it is firm and smooth. Unless the traffie requires 
extra width, the road is seldom more than 24 ft. 
It is given a slope towards the ditch 
for 1 ft. on each side. The ditches vary in form with 


{ ins. wide, 
the location. In making new roads the maximum 
incline allowed is 5 per 100. 

The average cost of new Government roads, in 
cluding compensation for land 
taken, is given as about $9,660 

w . per English mile. Large stones 
7 mark every fifth kilometre, 
and smaller ones the inter- 
mediate kilometres; and inad 
dition to these there are direc 
tion posts at cross roads and 


Fig. 6. other posts to point out grades 
Deck Bridge: Span, 148 ft.; depth, 19% ft.; width, 12 ft.; 7 panels, 2 half panels, where the use of a drag iscom 
Sec. 7 = 1.107. Sec, 4 = 1.378, Tan. 9” = 0.474. pulsory. 


methods are different in various sections. Some 
parishes can call on the members of the community 
to work on the roads for the common benefit; other 
parishes have no right to call for labor, but the 
authorities can permit those liable to rates to work 
themselves or with their teams in lieu of payment. 
The parishes can also contract for labor, and pay for 
it out of a parish fund raised by forest rights. 
shooting and fishing leases, tolls, fines, fees and in 
direct taxation on articles of consumption, and 
Tegular taxation. No statistics exist as to the actual 
cost of these roads. 

(2) District roads are under the control of the dis 
trict authorities, and are usually constructed on 
scientific pringiples, and paid for by district taxa 
tion. The parishes bordering on the district roads 
can provide labor, haulage, or material in lieu of dis 
trict tax. Experience, both in these and in parish 
roads, teaches that more eflicient work can be done 
under the contract system than by parish labor. In 
levying a tax for a district road, the rate is usually 
graduated so that the parishes most benetited pay 
the higher proportion. 

In 1880 the district roads of Bavaria aggregated 
9,766 miles in length, and nearly one-half of these 
were carefully constructed roads, with border-stones, 
ditches and raised foot path. The average total ex 
penditure per mile is about $171 for all the district 
roads in Bavaria, presumedly including some new 
road; but the average cost of maintenance alone is 
given as about $120.75 per mile. The total expendi- 
ture in 1880 for constructing and maintaining district 
roads in all Bavaria was $1,673,465; and of this sum 
$212,500 was granted by the government, $131,000 by 
the provinces and the remainder met by district 
taxation. 

The districts appoint their own inspectors and 
roadmen. There are 131 of the former, and their 
pay ranges from $250 to 3750 per annum, but in 
many cases this is considerably increased by fees, 
ete, 

(3.) The Government roads are made and kept in 
repair by the State and paid for by sums voted by 
the two chambers of the Landtag. The estimates 
are made out for one year, and the supplies voted 
for finance periods of two years. For 1880 and Iss] 
the following amounts were appropriated for each 
vear. 

toads wee $557,320 


Bridges. 47 845 
Regulating water courses 14250) 


Total... S7TH9.A15 


The actuai work is under the control of Road and 
tiver Boards under the Prefects of the provinces, 
but all under the control of the Minister of the 


Interior. 
On July 1, 1880, the total length of Government 


roads in Bavaria and their character was as fol- 


lows: 
Macadamized ; ; $.223 miles 
Paved ‘ 29 
Carriage roads over bridges 6 
Total... hiadad ‘ - 1,258 miles. 


These roads are built according to a law passed in 
1879. According to this law the foundation is made 
of stone dressed to a pyramidal shape and 7's ins. 


high. The ground is first 


properly levelled and 
shaped, and these stones are then put down with 
the flat side, or base, uppermost, and all the inters 
ticial space is well filled with river sand, and the 


fo prevent the cutting of 

roads by heavy loads on nar 

row Wheel tires, the width of the tire is laid down 
by law, as follows: 


1. Two-wheeled cart with 2 horses 4.133 in. 


Se 4 ; 6.180 ** 
3. Four-wheeled cart with 2 horses pases -- 2090 “* 
4. ee Py sor4 * 4.133 ‘* 
;, 6 6s stos “ 6.10 * 


Carts with more than four, and wagons with more 
than eight horses are not allowed to use the roads 
except under special permit from the authorities of 
the province. Extra horses, during deep snow, or 
tor helping up a hill when the drag is compulsory fo 
the descent are not counted in enforcing this law. 

The Government roads are cared for by regular 
roadmen (Strassenwarter), who work themselves 
and superintend any extra labor required. These 
men also enforce the rules of the road, note down 
statistics when called upon, and report to an engi- 
neer in charge when anything is wrong on the road 
These roadmen must be on the road from 6 A. M, to 
6 p. M. from April 1 to Sept. 30, and from sunrise 
until dark in the other months. They have one hour 
at mid-day for dinner, but are liable to be called out 
at any time. Fruit trees are planted along the roads 
when the conditions are suitable, and are under the 

harge of the roadmen, and they are encouraged by 
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SIZE, SHAVE AND CONDITION OF rH \LUM 
INU™M 


limit, 


Elastic 





197 





The total number of regular roadmen employed on 
the Government roads in that year was 1.089. The 
average cost of regular roadmen per English mile 
was ahout $45.25, 

(TO BE CONTINUED.) 


The Properties of Aluminum, with Some In- 
formation Relating to the Metal.* 


{Concluded from page 185). 
STRENGTH OF ALUMINUM. 

[he tensile, crushing and transverse strength of 
aluminum varies very considerably with the vary 
ing conditions of hardness due tothe cold working: 
also with the amount of work that has been put 
upon the metal, the character of the section, etc., as 
will be shown by the accompanying tables of tests, se 
lected from very many as averages of what the meta] 
willstand. The flow of aluminum under tensile 
tests is very local; the percentage of elongation re 
ducing very rapidly as it is calculated in increasing 
lengths from point of fracture. 

From the above results as averages, we submit 
the following table of what we believe will be found 
to be average tensile and compression tests of com- 
mercially pure aluminum of composition, varying in 
each constituent, as follows: 


Aluminum 
Silleon, graphitic. 


from 97 to 99 
from 0 10 to 1.00 


Silicon, combined rom 0.90 to 2.80 
Iron exes : ; from 0.04 to 0 207 
Elastic limit per sq. in. in tension—castings 6,500 Ibs 
= = : sheet ; 12,000 ** 
wire.. 16,000 
bar. 14,000 
Ultimate strength per sq. in. in tension—castings. 15,000 
= _ : sheet 24.000 
wire. .30,000 
bars 26,00 
Percentage of reduction of area in tension—castings. lo 
r : : sheet oad 
wire, oo 
bars 41) 


The modulus of elasticity of aluminum in—cast 
ings is about , , 

The modulus of elasticity of aluminum in 
sheets is about ; 

The modulus of elasticity of 
drawn wire is about ; : 

Plastic limit persq in. under compression in 
cylinders with length twice the diameter. 

Ultimate strength per s3. in. under compression 
in cylinders with length twice the diameter 13,000 


12,000,000 
13,000,000 
aluminum in 


19,000,000 


3,500 lbs 


Taking the tensile strength of aluminum in rela 










































tion to its weight. it is as strong as steel of 80,000 
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3 OF AI MINUM IN VARIOUS SHAPES. 
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- = = al 
Metal of from 97 per cent. to 98.50 per cent. 
aluminum as cast. aes 6.132 15.40 8.66 3.000) Lin. hich din. dia. 985 3 | 3.565 12.736 
Ordinary castings of over “& in. sectional 
area ° 
Same annealed ecuies 6.000 17.000 15.00 3.500 975 1 2.087 LO,185 
Same lot of casting hardened by drop forg 
ing... ; 10,0005 24,000 18 00 3.000 65 008 , 4,583 15,275 
\luminutra rolled bars left bard 16,000, 32.500 42.00 6.000'1) in. hich % in. dia. 1.459 “60 | 2288) 9054 
Same annealed ; 15,870) 25,000) 49 11 6.000 “ 1.468 756 0) (2,043 6 809 
Aluminum hammered bars left hard .. 14.630 24.120 35.14 5.500 ‘ 2 Q} 1.52 5,659 11,320 
same anrealed...... 14,0005 29.000 43.00 5.500 2.9? 1.519 94 11.320 


Aluminum wire from % in. te 1-l6in. dia 


meter as drawn 12,000 = 24, 
Same annealed Seka 10,870, 22, 


\luminum wire No, It to No. 20B.&8 
gauge as drawn 
Aluminum wire No. 20 to No. 40 B.& 3 
yauge as drawn 

Same annealed 


\luminum plates to 4. in. thick as rolled 9800 
Same annealed . SM) 447 
Aluminum plates No. Sto No. 20 B. & S. as 
rolled 12,500 25 
same annealed 10.700 24 


Aluminum sheets No. 20 to No. 30 B. & Sla 
rolled. ; 
Same annealed... ...... 
Metal of 94 per cent. aluminum, 1 5 per cent. 
rom, and 4.5 per cent. silicon: 
Sheets 4 in. thick ; 12,000 
Castings 4 in, i 10,500 


13.500 2» 
11.000 3% 


robs 


small awards of money from the Government given 


for good samples of fruit. 


The annual cost of maintaining the Government 


roads, for 1879, isthus given per kilometre, or .62 


English miles: 

Cost of material 

Extra labor 

Bridges and culverts 
Retaining walls and gutters 
Road paving. 

Cost of tools 


Total per kilometer. 





7h 


650, 11.00 4,500 Lin. high © %% in. dia uid tT 
550 O50 4500 





$71.98 


This amounts to about $116.09 per English mile. 


TO S846 4.500 
S30) 65.57) 4.500 


12.40 4.000 
13.7: 


i 64.000 


OU 35.50 4.500 
70) 39.000 4.500 


OO) 40.00 4.500 
00 43.50 4.500 


Ibs. per sq. in., ultimate strength. Comparative re 


sults inthis way are tabulated below as taken fro 
RIcHARDS work on “Aluminum. Leng 

i bar at 

Weight of rensile to suppe 

1 cu. ft strength its weig 

n lbs per sq. In in ft 

Cast iron i44 16.500 35 
Ordinary bronze W5 35,000 9,893 
Wrought iron ist 0.000 15.000 
Hard structural steel.. 10) 78,000 23 O40 
Aluminum. 168 25,000 IF O40 


A eR by ALFRED F, Hunt, JNo. W. LANGLEY a 
CHas. M. HALL, read at the Washington meeting 
the American Institute ot Minirg } ncineers, 


mh 
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MIERZINSKI is quoted from Dingler’s Magazine as 
wiving the following results of tensile tests of alu- 
minum wire: 

Tenacity. 
Diameter, Tensile strength: grammes. Kilos per sq. Lbs. per 


Millimetres. Ist trial. 2d trial. Mean. millimetre. sq. in. 
O.225 661 653 657 18,360 
O20 524 SO a5 17,427 
uly sO 311 300 18,059 

bs 46 252 249 16,844 





Wire of the aluminum made by the Pittsburg 
Keduction Co., however, has given much higher 
result 

\ittuuinum when pure is a very sonorous metal; 
burs of it suspended by fine wire, when struck, give 
i tine, clear, bell-like sound. ‘The proper shapes for 
bells have not yet been devised, as bells of ordinary 
shapes do not give as good sound as do ingots af 
he metal 

CONDUCTIVITY AND ELECTRO-POSITIVENESS. 

fn the electro-chemical series, aluminum is ordi- 
narily placed near the positive end, being under 
most circumstances more positive than almost all 
the other metals, and only less positive than the 
metals of the alkalies and alkaline earths. That is, 

inost separations of aluminum by electrolysis it is 
charged with positive electricity, and separates out 
it the negative pole. This arrangement, however, 
is only approximate. Under some circumstances, 
clurminum is electro-positive to sodium, as it reduced 
«dium when treated with its oxide or carbonate; 
iain, it is electro-negative to iron, as iron reduces 
tluminum from its sulphide. 

the attraction of aluminum for oxygen is exceeded 
by that of very few elements. If this attraction be 
measured by the amount of heat developed in the 
combination of aluminum and oxygen, it is about 
three times that of carbon for oxygen, as the 
smounts of heat produced by equivalents of alumi- 
num and carbon in combining with oxygen are 
approximately as three to one. (C + O, gives 96,000 
units of heat; Al.O. gives 388,000 units of heat: 
( | equivalent carbon, Al=1!¢ equivalents oxygen.) 

the powerful attraction of aluminum for oxygen 
is turned to practical account in the use of aluminum 
to remove oxygen from molten steel, 

ln its behavior with most chemical reagents at 
ordinary temperatures, aluminum resembles plati- 
num and wold. [tis like carbon and silicon, which 


ure highly electro-positive at high temperatures, but 
electro-newative at low. Under some circumstances, 


is in nitric acid, aluminum is as electro-negative as 
platinum or carbon. It is suggested that at low 
temperatures the atows of aluminum are combined 
with each other so as to render the metal inert. If 
its full chemical affinities were exhibited at low 
temperatures, it would be as easily oxidized by 
wcid and water as metallic sodium. 

Mr. C.K. MeGrer, of the University of Michigan, 
has determined the electrical resistance of speci- 
mens of aluminum of the “average lot 98.52 per 
cent metal” with the rollowing results: 


Resistance in legal 
ohms of 1 yd. 





Diameter at al 
Specimen used inin. 14°C, Si° ER (76°C, 170° F, 
tL nannealed Al wire. .6325 05749 .07 202 
Annealed Al wire. wo O44 ONS 
Pure copper wire has 
e following resist 
une 0325 0815 .0387 


We tind the thermal conductivity is very nearly 
inversely as its electrical resistance, for unannealed 
tluminum wire at 1M C. has a conductivity of 17, 
where copper has the thermal conductivity of 32, the 


rates being as | is to L&s8. Contirmatory accurate 


determinations are now being made at the Univer. 


sity of Michigan, by Prof. CARHARTT, which we hope 
o embody in the tinal revision of the text of this 
paper 


ACTION OF IMPURITIES, 

\s stated under the head of “ Purity of Alumi 
num,” silicon and iron form the bulk of the impuri- 
ies, and these two elements will be treated first. 

Silicon hardens aluminum considerably, increases 
its tensile strength without materially decreasing 
its ductility: it, however, very materially decreases 
its malleability, takes away its capacity of taking a 
line polish, and, much more important, prevents its 
retaining whatever polish it has received. Silicon 
in aluminum oxidizes by action of the atmosphere or 
of moisture, and if present in proportions of over 
three per cent. very soon coats the metal with a dull 
gray and unsightly tarnish. 

For some purposes, where harder surfaces is re- 
quired than is given by pure aluminum, and where 


the surface can be lacquered or otherwise coated to 
protect it from oxidation, the alloy, say six to eight 
per cent. of silicon, which can readily be made, can 
be used with advantage; but in all ordinary work to 
which aluminum is placed, the purer the metal from 
silicon the better. These remarks apply to the 
ordinary ways in which we find silicon, a large por- 
tion of which exists in the graphitoidal form. 
Whether the influence of the amorphus silicon, could 
it be placed in the metal alone free of graphitoidal 
silicon, would give the advantageous hardness with- 
out the tarnishing qualities, is am interesting ques” 
tion not yet ascertained, 

[ron in small percentages as an impurity of 
aluminum hardens it, but, of course, adds to its 
specific gravity and renders it magnetic. It also 
decreases the malleability of the metal, and, like 
silicon, detracts from the capacity of the metal to 
take a fine polish or to retain whatever polish it is 
at first susceptible of, although the alloy does not 
tarnish as rapidly as does the siiiconized metal. 
For some purposes where a harder and stouter alloy 
is wanted, a proportion of from six to ten parts of 
iron works advantageously. 

W.J. Krerep has pointed out the curious fact that 
the alloy of 50 per cent. iron and 50 per cent. alu- 
minum, although melted together and seemingly 
forming a true alloy in the pot and in the metal as 
first cast, seems to entirely lose its power of co- 
hesion and crumbles down to a powder in the course 
of a little while, each grain of this powder seeming 
to contain equal parts of aluminum and iron. 

Copper sometimes becomes an accidental impurity 
of commercially pure aluminum in proportions up to 
perhaps one-half per cent.; in such small percentages 
its influence is hardly noticeable in any of the pro- 
perties of the metal so far as has come to our 
notice. In large proportions, up to 10 per cent. of 
copper with the aluminum, the metal can readily 
and advantageously be alloyed, especially for cast- 
ing where hardness of surface is required. It takes 
away the peculiar polish of aluminum, and the fine 
gloss and peculiar color of cast aluminum; at the same 
time, it adds hardness and decreases the shrinkage of 
castings, and for many purposes can be used advan- 
tageously. It has the disadvantage of adding mater- 
ially to the specific gravity of the metal. 

Carbon only unites with aluminum under very 
high and continued heat, and then only in propor- 
tions not exceeding three per cent. Wherever it is 
found associated with aluminum, the metal is 
brittle and porous and friable. 

Both DEVILLE and FREMY say that under ordinary 
temperatures aluminum and sulphur do not unite 
or act on each other. Indeed, Deville says aluminum 
may be heated in a glass tube to a red heat, in 
vapor of sulphur without altering the metal. How- 
ever, at very high temperatures, aluminum and sul- 
phur do combine to form a composition of Al, S 
Ordinary aluminum of commerce is entirely free 
from sulphur. 

Lead is found as an accidental impurity of alumi. 
num, in proportions up to one-quarter of one per 
cent. In small proportions, so far as yet deter- 
mined, it has no appreciable action upon the proper- 
ties of aluminum. In larger proportions, lead does 
not alloy with aluminum, and no homogeneous 
alloy, or even mixture of the two metals, can easily 
he obtained. 

Antimony does not unite with aluminum to form 
any homogeneous alloy. 

Chromium unites with aluminum readily, harden 
ing it and adding to its tensile strength. An addition 
of two or three per cent. of chromium improves it 
tor many purposes, although as in the case of other 
impurities it decreases the malleability of the 
aluminum. 

Tungsten unites with aluminum, hardening the 
metal, but not giving any very useful alloys. ; 

Platinum unites with aluminum readily. It, how- 
ever, does not seem to give any advantageous alloys. 
They are brittle and unsound. 

TISSIER Says that silver seems to be the metal 
most useful to improve aluminum; five per cent. of 
silver giving to aluminum increased elasticity and 
hardening without injuring the malleability of the 
metal. The alloy is susceptible of taking a very fine 
polish. The silver lowers the melting point of the 
aluminum considerably. We predict that the alloys 
of silver and aluminum will have a large use in the 
arts in the future, 

No very valuable alloys of tin and aluminum have 


been discovered; the tin added to aluminum makes 
it more brittle, and does not seem to give any valu- 
able properties in return. However, small pro- 
portions, up to two per cent., of aluminum added 
to tin, renders the tin harder and more elastic with- 
out decreasing materially its malleability. 

Cadmium unites readily with aluminum, giving 
fusible alloys which are quite malleable : however, 
it does not seem to impart strength, but rather 
weakness to the a!uiminuim. 

Bismuth unites with aluminum to form brittle, 
but very fusible alloys. 

Nickel unites with aluminum to form brittle al- 
loys in any large proportions; in small percentages, 
up to three per cent. of nickel, its influence is to 
harden aluminum without seriously increasing the 
melleability or ductility of the metal. 

An alloy of 70 per cent. of copper, 23 per cent. of 
nickel and seven per cent. of aluminum, has a fine 
yellow color and takes a high polish. 

Zinc forms alloys readily with aluminum, which 
are very brittle and highly crystalline. 

The best solder yet obtained for aluminuin is this 
alloy of zinc, using Venetian turpentine with it asa 
flux. Unfortunately, it will not flow well, nor are 
the soldered surfaces capable of withstanding hard 
usage. 

Antimony does not unite with aluminum to form 
homogeneous alloys. 


PRACTICAL HINTS, 


Dipping and Pickling.—Remove the dirt and 
grease from the plates by dipping in benzine. ‘lo 
whiten the metal, leaving on the surface a beautiful 
white mat, the sheet should be tirst dipped in a 
strong solution of caustic potash. This solution 
should then be dipped in a mixture of concentrated 
acids, two parts nitric acid; then in a solution of 
undiluted nitric acid; then in a mixture of vinegar 
and water, equal parts; then washed thoroughly in 
water and dried as usual in hot sawdust. 

To Polish.—Use a fine polishing composition, or 
rouge, or tripoli, and a sheepskin or chamois skin 
buff, although it is often polished with an ordinary 
rag buff. For fine work, use a mixture of equal 
parts, by weight, of olive oil and rum, made into an 
emulsion by being well shaken together in a 
bottle. The polishing stone is dipped in this liquid, 
and the metal is polished, without using, however, 
too much pressure. 

Aluminum may be easily ground by using olive oil 
and pumice. 

The surface of aluminum treated with varnish of 
four parts oil of turpentine to one of stearic acid, or 
with a mixture of olive oil and rum shaken into an 
emulsion, allows an engraving tool to work on 
aluminum as on pure copper. 

For Burnishing.—Use a blood-stone or steel bur- 
nisher. For hand burnishing, use either kerosene 
oil, or a solution composed of two tablespoonfuls of 
ground borax dissolved in about a quart of hot 
water, with a few drops of ammonia added, 

For Lathe Work,—The burnisher should wear upon 
the fingers of his left hand a piece of canton flannel, 
keeping it soaked with kerosene, and bringing it in 
contact with the metal, supplying a constant lubri- 
‘ant. Very fine effects can be produced by first bur- 
nishing or polishing the metal, and then stamping 
it in polished dies, showing unpolished figures in 
relief. 

Seratch Brushiig,—Polish or burnish the surface 
and then use a fine steel scratch brush. A very fine 
finish is attained by rubbing with ground pumice 
stone and water. In spinning aluminum, plenty of 
oil should be used to prevent the clogging of the tool, 
to make it cut smooth in the turning and to assist 
in the spinning. 

To Solder the Metal.—Soldering the metal in large 
surfaces has not been successfully accomplished up 
to the present. Small surfaces of the metal can be 
readily soldered by the use of pure zinc and Venetian 
turpentine. Place the solder upon the metal, with 
Venetian turpentine, and heat gently with a blow- 
pipe until the solder is melted. It will then be found 
to have fixed itself firmly to the aluminum. The 
trouble with this, as with other solders, is that it 
will not flow on the metal. Therefore, large surfaces 
are not easily soldered. 

Cold-Rolling Alumivum,—Upon rolls designed for 
cold-rolling hard crucible steel, it has been found 
possible to reduce aluminum through the same sec- 
tions as hard steel; the aluminum required, on the 
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average, five annealings, where the steel required 
three, to satisfactorily withstand the same work. 
ALLOYS OF ALUMINUM AND COPPER. 

Ten percent. aluminum with 90 per cent. copper 
(called 10 per cent. aluminum bronze), rolled into 
plates, has an elastic limit of 70,000 to 80,000 lbs. per 
sq. in., a tensile strength of from 106,000 to 120,000 Ibs. 
per sq. in.,a reduction of area of from 20 to 40 per cent., 
with an elongation of from 5 to 10 per cent., in 8 ins. 
The metal has a beautiful yellow color and is suscept- 
ible of taking a fine polish. One great advantage of 
the metal is its freedom from corrosion from the ac- 
tion of the air, either moist or dry, or water, upon it. 
Its specific gravity in castings is about 7.84, and 
in rolled sheets about 7.89. Its modulus of elasticity 
is about 18,000,000 lbs. In castings, it bas a tensile 
strength of between 70,000 and 80,000 Ibs. per sq. in., 
with a reduction of area of about 20 per cent. 

Compression tests upon cylinders of 10 per cent. 
aluminum bronze %{ in. diameter and 2 ins. long, 
gave an utimate compressive strength of 160,000 lbs. 
per sq. in., the specimens being shortened by ‘4 in. 
A similar piece of 5 per cent. bronze was shortened 
to 1's ins., and gave an ultimate eompressive 
strength of 153,000 lbs. per sq. in. 

Five per cent. aluminum bronze in tension has an 
elastic limit of about 50,000 Ibs. per sq. in.; a tensile 
strength of about 70,000 lbs. per sq. in.; a reduction 
of area of from 30 to 5U per cent. Its specific gravity 
is from 8.20 to 8.30. Two and one-half per cent. 
aluminum bronze has a specific gravity of 8.6. 

The melting point of 10 per cent. aluminum bronze 
is about 1,700", Fahr., a little higher than that of 
ordinary brass. The metal shrinks a little less than 
bs in. to the foot, or a little less than ordinary 
brass. It solidifies very rapidly from the molten 
condition, and it is necessary to pour it very quickly. 


rABLE OF TENSILE TESTS OF IRON 


CHARACTER OF MATERIAL TESYTED. 


All iron muck-bar, rolled at Union Mills (Carnegie, Phipps, 
& Co., Ltd.) . - aaa “< 7 

‘Three parts all iron, with two parts aluminum muck 

All aluminum muck ae pacers ara 

Four parts all iron, with one part aluminum muck 


O. H. steel, with one-tenth of one per cent. aluminum, 
%-in. thick plate Soa Lae 

QO. H. steel, with one-tenth of one per cent. aluminum, 
l-in. thick plate ; ; PF ewe 

O. H. steel, with one-tenth of one per cent. aluminum, 
2-inch thick bar steel ; ‘ , re 

O. H. steel, with one-tenth of one per cent. aluminum, 
2-in. thick bar steel 


The feed gates should be made large enough to pre- 
vent the metal freezing. Hot baked sand molds 
should be used for casting. Precautions should be 
taken also to prevent oxidation of the metal, for 
without it the oxide is carried into the metal, which 
prevents its rolling into sheets. It is well also to 
‘*bottom pour” the metal into the mold,—that is 
to cast the metal into a hot ladle having a nozzle in 
the bottom in direct connection with the gate of 
the casting, allowing the metal to settle so that the 
oxide and dross shall come to the surface, in this 
way preventing its entering into the casting below, 
The surface of the molten bath should be kept cov- 
ered with powdered charcoal. It is also advant- 
ageous to keep the bath covered with a flux in some 
cases, although the disadvantage of this is that the 
flux is apt to cut the sides of the pot and add silicon 
to the metal. It is well to tap the metal in an inert 
atmosphere (casting in a cloud of smoke or the like), 
to prevent the oxidation from the air in the mold 
attacking the metal. 

Aluminum bronze is an extremely dense, close 
metal. It can be worked at a bright red heat as 
easily as can wrought-iron. It this respect it dif- 
fers from all other forms of bronze, which are red 
short at a red heat. The fact that aluminum 
bronze is malleable at a red heat and stands this 
temperature without change, makes it especially ad- 
aptable for blast furnace tuyeres. The metal can be 
hardened to a considerable extent by working with- 
out annealing. To anneal aluminum bronze, heat 
to a dull red heat and permit it to cool gradually, 


The alloy of aluminum and copper does not vola- 
tilize at any ordinary temperatures used in fusing 
it, and consequently it can be frequently re-melted 
without any appreciable change in the chemica, 
constituents of the metal. This has great advant. 
ages in the economic use of the metal, as the scrap 
in casting or rolling can be readily remelted into 
ingots of the same quality metal. 

Aluminum bronze can be brazed as well as any 
other metal, using as a solder: Zinc, 50 per cent.; 
copper, 50 per cent.; using 14 of the solder and *, 
borax and cryolite in equal parts. 

With pure aluminum as now manufactured by the 
Pittsburg Reduction Co. very pure aluminum,bronze 
alloys can readily be made, the impurities in the alu- 
minum being reduced to one-tenth their amount on 
being diluted with pure electrolytic Lake copper. 

The following are some of the analyses of alu 
minum bronzes lately made by the Pittsburg Re- 
duction Co., and by the Scovill Manufacturing Co.: 


um. 
sili- 
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Kind of alloys. 





r cent. 
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Per cent. 





10 bronze casting 
made Dec. 5, 1889... 9.20 90.0 0.117 0.370 0.077 7.69 
5 bronze casting 


made Dec. 5, 1889.... 4.70 94.84 0.080 0.320 0.060 8.25 
2% bronze casting 

inade Dec, 5, 1889.... 2.35 97 29°) 0.05 0.260 0.050 8.61 
lv bronze casting 

madeat Newhausen 6.32 91.98 0.09 1.090 0.48 8.01 


ALLOYS OF ALUMINUM AND IRON. 


Aluminum in’ Wrought Iron.—The intluence of 
aluminum in making wrought iron fusible, has been 
taken advantage of in the well known Mitis process 


AND STKEL CONTAINING ALUMINUM. 


| Analysis. 
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Tensile strength 
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27,300 | 46,500 28.0 36.08 Fibrous 
26,800 49,000 . 29.25) 40.32 7 
29,500 | 55,300 | 14.0 | 22.56 “ 
28,510 ; 49,190 | 29.5 | 37 34 " 
| 
40,250 58,590 | 30.10) 62.82 Silky cup 0.04 0.12 0.41 0.02 0.05 


47,950 63,860 | 25.30 52.10 Silky 0.07 0.16.9.48 0.03 


1.03 


16,260 63,750 26.10 47.9 0.03 0.16 0.39 0. 


05 


45,980 67,560 29.20 54.8 


0.06 0.15 0.55 0.04 0.05 


of making castings of wrought iron. Aluminum 
furnished by the Pittsburg Reduction Co., has 
been found to be very advantageous and is 
largely used in the manufacture of the Mitis metal, 
Aluminum will also increase the tensile strength of 
wrought iron and improve the fibre, if added either 
as pure metal or in the form of ferro-aluminum to 
the molten bath, just before the metal comes to 
nature inthe puddling furnace. 

\/uminum in Cast Ivron.—The influence of alum- 
inum in cast iron is to turn the combined carbon to 
graphite—that is, to make the white iron grey, and 
also to close the texture of the metal. (W. J. KEEP.) 
It makes the metal ordinarily more fluid, and it also 
makes it susceptible of taking a better polish and re. 
tainingit free from oxidation. Aluminum will also 
increase the tensile strength of many grades of 
cast iron, and aids in obtaining sound castings free 
from blow-holes. 

It has been used in preparations from one-tenth 
of one per cent. to two per cent. with good results, 
with various grades of iron. 

i/uminum in Stee/.—The influence of aluminum in 
steel of high carbon is to turn the combined carbon 
into graphite, and destroy the hardening action of 
the carbon in tool steel. 
softens steel. 


Aluminum in this sense 
In structural steel of .20 per cent. 
carbon,a small amount of aluminum, up to | percent., 
increases the tensile strength without to any great 
degree decreasing the ductility. By its aid a higher 
tensile strength can be obtained in thick sections 
of steel which have been subjected to but little 


work, than can be otherwise obtained; although 
aluminum with considerable quantities of graphi- 
toidal silicon have been added to steel, no graphi- 
toidal silicon has been found in the steel! afterward, 
it being all found in the amorphous or combined 
state in the resulting steel. The influence of 
aluminum is also to lower the melting power of the 
steel, and in this way make it more fluid. It also 
makes the ingots of steel more solid and free from 
blow-holes. It can be most advantageously used in 
proportions of from one-tenth of one per cent. up to 
three per cent. of aluminum. 


METHODS OF ANALYSIS Ol ALUMINUM AND [Ts 
ALLOYS. 

{Under this head the authors give a full descrip 
tion of the methods employed by the Pittsburg Test 
ing Laboratory, chemists to the Pittsburg Reduction 
Co., in analyzing aluminum and its various alloys. 
The tests for iron, silicon, copper, caleuim, alkalies, 
ete., are given in full. For the determination of 
aluminum when present in minute quantities in iron 
and steel, which has always been a most difficult 
problem, the method given by ANDREW A. BLAIR in 
his work on the ** Chemical Analysis of Iron,” is re 
commended as correct, though very tedious, requil 
ing several days to perform. The method of JNo. E 
STEAD, as described in the Journal of the Society of 
Chemical Industry, Dee. 31, 1889, is given in full, and 
is reported as having given very satisfactory results. 
[It can be made in 12 hours. } 

METHODS OF PREPARATION OF ALUMINA, THE ORI} 
OF ALUMINUM. 

As considerable inquiry has been made as to the 
ore from which aluminum is made, it may be well to 
state here that aluminum is now beins manufac 
tured from the oxide, alumina, which is purified 
chemically from silica and iron, from the native 
bauxite mineral. Bauxite is found in considerable 
quantities, and fully as pure in quality as the best 
foreign mineral, in the States of North Carolina and 
Georgia, and there are vast deposits of it in Lreland 
and Northern France. The average composition of 
bauxite is about as follows,as given by DANA, at 
the Pittsburg Testing Laboratory : 


Os 
0 





= F ss, = ~ = 
White fr. Be’x 
France...... 58.1 21.7 2.00, 14.0 3.20 trace Dana 
Br’sh red from 
Revest, Fra. 57.6 2.80 25.3 10.80 3.10 0.4 
Oolitic fr. Al 
lamt, France 55.4 4.80 24.8 11.60 3.20 0.20 


The two methods of purification of bauxite are as 
follows: 

Bauxite, or a rich clay, chosen as free from iron as 
possible, is roasted at a low, red heat, and after 
ward is treated with sulphuric acid, which com 
bines with the alumina present, forming sulphur on 
alumina. This is readily dissolved by water, leaving 
the great bulk of silica and iron behind. The solu- 
tion of sulphate of alumina is allowed to settle, the 
supernatant liquid siphoned off into an evaporated 
tank and evaporated to dryness. The dry_sulphate of 
alumina is calcined at a red heat, driving off the 
sulphuric acid, leaving as a residue anhydrous 
alumina. This calcination seems to be as easy as 
the calcination of alumina hydrate, and there 
appears to be no diflticulty in condensing the volatil 
ized sulphuric acid, which can be used over again. 
This process is easier, on a laboratory scale, than 
the sceda carbonate method, which is about as fol 
lows: 

Bauxite is fused with carbonite of soda, in a re 
verbatory furnace. The fused mass is lixiviated 
with water, which dissolves aluminate of soda, 
which is decanted off. The solution of aluminate of 
soda is decomposed by carbonic acid gas, which 
forms.carbonate of soda, which remains in solution, 
and the alumina hydrate is precipitated. This 
alumina hydrate is afterwards washed repeatedly 
with water, dried, and calcined at red heat for a 


considerable time, which forms anbydreus alumina, 


A New Idea in Sheet Piling. 


Every now and then a device of some kind comes 
to the surface that is startling in its combination of 
efficiency and simplicity, and the sheet piling here 
to be described is essentially of this character. 

Instead of the usual tongue and grooved stuff 
that wastes material and costs money in manufac 
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ture, and at the best does not make a strong bond 
hetween the abutting planks, this new piling is 
made of simple 3 in. plank, as they come from the 
mil. No illustration is necessary to show it; two 
3» 12in. oak planks are taken and between these 
and lapping over half the width, is inserted another 
; 12 in. oak plank, In piling 20 to 25 ft. long 







these three planks would be boited together at top 
and bottom by three 's-in. carriage bolts, and two 
more bolts be put in about midway. In addition to 
these four 6 in. boat spikes are driven at intermedi- 
ate points in each side of pile. For light work the 
planks are dressed when in contact. 

The result is a pile 9 ins. thick and 12 ins. wide 
on the face, that can be driven with a 2,200 Ibs. to 
$000 Ibs. hammer, and insure a strong, tight joint. 
\s one side of the toe is beveled, there is no difti- 
culty in hugging the adjoining pile, and experience 
has shown that they will stand the pounding of an 
ordinary pile-driving hammer without splitting off 
at the top. 

This pile is no untried device. WriL1aAM L. MAR- 
SHALL, Capt. of Engineers, U.S. A., writes under 
date of Oct. 21, 1889, to the Chief of Engineers, that 
he has built at the La Grange lock, on the Illinois 
River, a dam 820 ft. long, of piles, sheet-pile timber 
and stone. This dam was founded on silt and mud, 
ind the dam was successfully built without the 
use of cofferdams or prepared sluiceway, when the 
Illinois River was 2 ft. above low-water mark and 
the discharge was 4,100 cn. ft. per second. There 
was no dangerous scour or other trouble. Capt. 
MARSHALL says that both dredges broke down dur 
ing the construction of the dam, which prevented 
proper backing with earth, ‘Sand the successful 
closing of the dam was made possible by the excel- 
lent qualities of the Wakefield patent sheet-piling 
used, which under a 7-ft. head exhibited no leaks.” 

We have seen specimens of this piling invented 
by Mr. J. A. WAKEFIELD, of 321 Lincoln Avenue, 
Chicago, and have no hesitation in indorsing it as a 
thoroughly good and efficient device; it is so very 
simple that the astonishing feature to us is that a 


patent could be secured for it. 


Ballast Bridge Floors on the N. Y., Prov. & 
Boston R. R. 


\s another example of the ballast Moor for railroad 
bridges, we this week illustrate the bridge at 
Saundersville, Mass., on the Worcester Division of 
he New York, Providence & Boston R. R. The 
bridge was completed during the past summer, and 
for the details and photographs from which our cuts 
ire made we are indebted to Mr. E. P. DAWLEY. the 
Chief Engineer. 

Chis bridge was designed by Mr. J. A. McNICOL, 
the Bridge Engineer of the road, to replace a three- 
truss, through Howe bridge; and as the old abut- 
ments were in a dilapidated condition they were 
replaced by new masonry. as shown in one of the 

lustrations, 


The cross-sections given show the floor system 
adopted as made of Pencoyd corrugated flooring, 
weighing 57.9 lbs. per lin. yd., and having an ex 
treme elevation of 8 ins., and a width of 16 ins, from 
centre to centre of each trough. The bridge itself is 
a double-track structure, with each track carried by 
two trusses 7 ft. between centres and 6 ft. between 
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centres of inner post of pairs. The span is 4 ft. 
centre to centre of end bearings, and 105 ft. over all, 
with a depth of 10 ft. 4 ins. centre to centre of chords. 
The tracks are 13 ft. between centres, and the total 
width of floor is 24 ft. The bridge was built by the 
Pencoyd Bridge & Construc- 
tion Co. in August, 1889. 

As the old bridge was neces- 
sarily replaced by the new 
without interrupting traffic, 
the method of erection is of 
interest to engineers. Two 
trusses of the new bridge were 
riveted up complete alongside 
of the track; and after the 
new abutments had been com- 
pleted, this truss was moved 
sidewise onto one track, and 
then lengthwise along the 
track onto the old bridge. As 
indicated in one of the cuts, 
the new bridge was suspended 
to the old truss while the 
tHloor was being removed pre- 
paratory to lowering the truss 
down on the new bridge seats. 
In this cut one pair of girders 
has already been put in place 
and opened to traffic by laying 
the track on temporary cross 
ties. 

The total weight of iron in 
each truss thus handled was 
about 120,000 Ibs. Thirty-two 
trains pass over this bridge in 
each 24 hours, excepting on 
Sundays, when the number is 
reduced to 5 trains. It is of 
interest to note that in pro- 
viding for the bridges to be 
erected by the'N. Y., P. & B. 
R. R. Co., in connection with the Providence Ter- 
minal Scheme, now practically under way, the type 
of bridge here described has been estimated and 
provided for. 


“The Rotary”’ Snow Plow in the Western 
Snow Blockade. 


In connection with the late unprecedented snow 
blockade in the extreme West, the following matter 
is sent us relating to the work of the ‘‘Rotary” snow 
plow during the “blizzard.” While the record is 
not so detailed as that of last week, the general 
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statements made are substantiated by official letters 
and telegrams from the officers of the roads named. 

General Manager MEEK, of the Denver, Texas & 
Fort Worth R. R., testifies to the merits of the ma- 
chine by saying that ‘‘no well-regulated road could 
afford to be without a ‘Rotary.’” Two ‘‘Rotaries” 
on the Chicago, Rock Island & Pacific opened a 
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Saundersville, Mass. 
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blockade of snow, sand and ice in as many hours as 
it would have taken days with old-time methods. 
The Denver, South Park & Pacific R. R. isa nar- 
row gauge line belonging to the Union Pacific sys- 
tem. The company owned but one narrow gauge 





N. Y., P. & B. R. R.—Placing one of the 
New Trusses. 


‘** Rotary,” and owing to extraordinary grades and 
curves and to the high altitude, this snow plow 
could not be run over the road at a speed sufficient 
to keep the snow from filling the cuts and banking 
up against the cliffs toextreme depths. Snow slides 
have been frequent along this line, covering the 
track in many places with snow 20 ft. deep, packed 
as only a snow slide can pack it. Yet the “Rotary” 
is stated to have never failed in cutting its way 
through these obstructions, though the machine 
was several times badly damaged by running into 
trees and rock buried in the snow. Reports from 
the Colorado Midland R. R. speak of heavy snow 
storms and snow lying 13 ft. deep on the level, yet 
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up to the present time one ‘‘ Rotary ” plow has kept 
the road open, so that no train has been seriously 
delayed. 

The Denver Duily Republican, of Feb. 17, in speak- 
ing of the Midland Road, says that one**Rotary” plow 
has kept a line 250 miles long, open through drifts 
from 5 to 15 ft. deep, sometimes miles in length; the 
road has not been blocked for a day. This same 
Midland plow also opened the Pan Handle lateral 





road. It was on this strip, says the Republican, that 
the “Rotary” ran into a herd of cattle, frozen to death 
in a cut and covered by snow, and the result report- 
ed was a shower of refrigerated beefsteaks scattered 
over the adjoining township. 

Two “ Rotaries” kept the Denver & Rio Grande 
open, and the Central Pacitic Company reports 
excellent service with their single “ Rotary,” bought 
two years ago and never before thoroughly tested. 
Snow slides and increased storms, however, demon- 
strated the fact that one ‘‘ Rotary” was not sufti- 
cient to keep the line open. The same will apply to 
the Southern Pacific R. R.; and Supt. FILLMoRE 
admitted that if he had had three or four snow- 
plows, instead ef one only, the blockade on hig line 
would have been averted. The same superintendent, 
in a dispatch of Jan. 29, says that one ‘“‘Rotary,” bor 
rowed from the Union Pacific, did more work on the 
Salt Lake division in six hours than 500 men could 
have done in one week. The North Pacific officials 
say that it was owing to the fact that they had a 
sufficient number of ‘‘Rotary” snow-plows that they 
ran their overland trains through to the coast with 
but a few minutes lost time. The St. Paul, Minne- 
apolis & Manitoba R. R., and the Oregon Ry. & 
Navigation Co. also testify as to its merits. 


English Street Railway Locomotives. 


Steam locomotives are quite extensively used in 
England for city and suburban tramways, or street 
railways. The Green patent engime, which is 
in use on 15 lines, has a boiler of the locomotive 
type, and is carried on four wheels. ‘The valve gear 
is of the ordinary type. The engine is boxed in, and 
a casing extending to within a few inches of the 
ground covers the wheels and running gear. It is 
fitted with steam and hand brakes, and an auto- 
matic brake which comes into operation when the 
speed exceeds the limit allowed by the Board of 
Trade regulations. On the roof isa surface condenser 
composed of large brass boxes fitted with avoui 
300 copper tubes; the condensed steam flows to the 
feed tank and is, while still hot, pumped back into 
the boiler. The Board of Trade requirements in re 
gard to non-emission of smoke and steam, noiseless 
running, etc., are complied with. The engines are 
made in three standard sizes: No. 1: cylinders, & 
12 ins.; wheels, 28'¢ ins. diam.; tank capacity, 150 
valls.; weight, 8'¢ grosstons. No. 2: cylinders, 9 « 14 
ins.; wheels, 30 ins. diam.; tank capacity, 220 galls.; 
weight, 944 tons. No. 3: cylinders, 12 15 ins.; 
wheels, 33 ins. diam.; tank capacity, 280 galls.; 
weight, ll tons. These engines will take loads of 


10, 12 and 25 tons, respectively, up a grade of 5.26 per 
cent. at a speed of 6 miles per hour. The cost is 
about $4,000, $4,250 and $4,800 respectively, These 


engines are built by Thomas Green & Son, of Leeds, 
England. 

On the Bradford & Shelf Tramways in 1888 the 
engines were working at 5.5 cts. per mile, including 
drivers’ and cleaners’ wages, also coke, oil, sand and 
water, Repairs and renewals cost 2 cts. per miles 
and the average coke consumption was 12 to 15 lbs. 
of gas coke per mile, including steam raising. The 
grades are from 5.55 to 3.33 per cent. The cars are 
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double decked, with both upper and lower parts 
covered in; they are carried on two four-wheel 
trucks. On the Dundee & District Tramway, with 
steep grades, the engines run about 70 miles per day, 
with an average consumption of about 10 lhs. of coke 
per mile. The cars are carried on four-wheel trucks, 
and weigh, loaded, about 9to 10 tons. The total work- 
ing expenses, averaging Over nearly three years up 
to 1888, were 8.5 cents per mile, including drivers’ 
wages, fuel, cleaning (wages and material), repairs. 
oil, waste, tallow, ete., depreciation of engines (10 
per cent.) and sundry charges. These expenses are 
more economical than the working expenses of 
horse cars, and the revenue was 23.4 cts. per mile 
from horse cars and 31.18 cts. per mile from steam 


cars, 


Notes on Fire Brick Pavement. 


We are indebted to Mr. JoHn CULLEY, C. E., of 
Cleveland, O., forthe following notes on the method 
in use in that city for laying fire brick pavements. 
We will follow these notes with a copy of specifica 
tions prepared by the same engineer. 

The foundation is of the first importance to any 
pavement as to its life. stabilitv, permanence or 


ber of inhabitants heavy rolled broken stone or cin” 
ders, or, better, a concrete foundation should be re- 
quired, a requirement too little heeded in our larger 
cities. However, in the most crowded cities, gravel 
is quite sufficient for side streets of light traffic. 

In prescribing the character of a pavement for 
heavy traffic the mistake is often made of specifying 
for it the same character as that of a street in 
another city which only occasionally takes heavy 
traffic. A well-constructed pavement for light 
traftic will take occasionally a 10-ton load without 
injury to it, which, if constant and continuous, would 
soon wear the pavement out. 

The’ gravel sub-roadway should always be tho 
roughly puddled, and then rolled as compactly as 
possible, the weight of the roller toexceed the maxi- 
mum load liable to come on tothe pavement, The 
roller should be so constructed as to reach the entire 
roadway surface between the curbs. However effec 
tually done, no ramming of the gravel will compare 
with rolling. 

Parement.—The bricks should be hard burned 
throughout the entire brick. Do not make the mis- 
take now sometimes indulged in of specifying that 
the bricks should be thoroughly vifrified. Such 
bricks, though exceedingly hard, are equally brittle 
and unfit for pavement. The standard brick is now 
2 $1; « $!l¢ ims., or same as the ordinary mill 
brick. The makers object to producing larger bricks, 
stating that they cannot properly burn them. Their 
utter failure to produce street curbs proves that 
large shapes are out of the question. 

It is also true that they have successfully produced 
pavers 4x6x10ins. The trouble with the manufac- 
turers is, not that they cannot manufacture the 
larger and more desirable sizes, but the present size 
is a trade standard. 

The production of pavers from a successful firing 
never exceeds S80 per cent. of the whole kilnful— 
occasionally a whole kilnful fails toburn hard. The 
soft bricks are sold for mill use. There is no objec 

tion to the dimensions 2! x 8's in., though 310 ins, 





Grooved Paving Block. 


would be better. There is, however, decided objec- 
tion to the 4!; ins. of depth; it should never be less 
than 6 ins., thereby increasing the life of the pave- 
ment 50 per cent., which would amply pay for the 
increased cost of production. Such a paver could 
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maintenance. Still, clay soils are unfit for sub-road- 
way on account of the retention of water and inca- 
pacity of compacting except at surface, as well as its 
action under, water, heat or frost. A flat layer of 
hard brick on 6 ins. of compacted puddled gravel, 
with 2ins. of tine gravel over it, is excellent, but 
costing more than 6 ins. of broken stone with 2 ins. 
of gravel dressing, is not advisable or practicable, 


nor as good. A good clean gravel foundation, thor 


oughly puddled and compacted, is ample for the 
heaviest traffic for all places under 30,000 inhabitants. 


For the main thoroughfares of places over this num 


General View. 


be produced as successfully as the present form—a 
conclusion the makers admit to be true. 

A successful pavement can only be secured by 
keeping the foundation dry, for where water is al 
lowed to pass into and through the foundation its 
weak spots will be discovered and settled, or the 
entire mass become spongy, followed by signs ot 
disintegration and giving way of the pavement, 
however good the material or well prepared the 
foundation. This weakness is effectually overcome 
by filling the joints and openings with coal tar ce 
ment, The manufacture of this cement has well 
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nigh reached perfection, a simple test of its consist- 
ency being that you can easily chew it without its 
ticking to the teeth; it brittle it will be hard and 
break up. Pour this material while hot (300 deg. F.) 
directly into the joints and openings until they are 
filled full. Never slush the surface of the pavement 
with it, notwithstanding the contrary theory that it 
will harden this surface. Besides fulfilling its pri- 
mary office of rendering the pavement water tight, 
tht cement is a powerful binder, which cannot be 
destroyed by shocks, concussions or overloading the 
pavement 

lo insure against the breakage of their edges from 
traflic, the bricks are set as close together as is pos- 
sible, causing a temptation to so lighten the cement 
that it will flow more freely into the joints. There 
is no occasion for this, but the pouring should be 
done with great care. To allow a sufficient joint 
space for cement, the attempt has been made to 
separate joints by placing a wooden strip x1, 
in. at the bottom of the joint. It is evident to all 

it the pavers thus arranged will tip when rammed 
ome, causing the joints to vary from 0 to %4 in., 
ind destroying the true crown of the pavement. 
lhe objection to bricks with separating lugs is their 
extra cost. It would be better to mold into the 
center depth line of both sides of the brick a 4 in. 
round which with the adjacent layer would make a 


} 


full circle, which tiled with cement would give an 
idditional binder. The point of placing the mold 
on the middle depth is that the pavers can be quickly 

n place withont locking for a particular face for 
the top. The ideal shape of the paving bricks would 
he as here shown by cut 

Kk xperience has proven that there is only one war 
to drivethe pavement home, and that is by a ram 
mer of 90 Ibs. applied directly onto the face of 
the pavement. Bricks that cannot stand this direct 

mtact are untit for pavement. A heavy roller 
leaves lines at the outer edge of the roller that can- 
not be entirely removed. The rammer will maintain 
i perfect straight crown and reach more effectually 
ill portions of the pavement. 

Bricks on a good gravel foundation can be 
rammed down * in. and no more. The seraper 
should be set up accordingly, which in a roadway 
free of street railways shoula reach from curb to 

urb, or in case of a street railway from outer rail 
f track to nearest curb, The scraper rides on the 
urbs and outer rail of railways. 

The object of top dressing is to cause the traffic to 
grind the joints full with good hard material. The 
residue and all accummulations are afterwards (30 
10 GO days) removed, For a roadway of 40 ft. wide 
the crown should be 7 ins., unless there be street 

tilway track, when it should be 5 ins. Within 
reasonable range, other widths should have corres- 
ponding crowns. The famous dressed block Medina 
andstone pavements of Cleveland, O., are the finest 
n the land; nevertheless in the City Engineer's 
evere repeated tests the Porter Union Fire Brick 
from New Cumberland, W. Va., stood all the various 
ests equaltoif not superior to this exceptionally 
“l paving material, 
Like all paving materials, bricks require close in- 
pection. A good test of a well-burned brick is to 
it drop tlat wise four feet onto a second brick set 
edgewise—it should stand this simple test withont 
breaking. Whilst hard and durable, fire brick pave- 


men 


is smooth and noiseless, at the same time giv- 
’ i wood foot hold for horses. 


skhicK NOMENCLATURE.—At the late convention 
f brickmakers in Philadelphia Mr. J. W. Mc 
RARY proposed a change in the names of various 
radesof bricks, which seems a very sensible sugges- 
tion. Instead of ‘red brick,” “‘pale red brick,” ‘‘dark 
ilmon”™ and “light salmon,” he would designate 
hem as follows: For hard brick, H. A., or “ hard 
i ind S. for “‘salmon.” The brick next above 
irches would be No. 1 H., or so-called pavers, 
iboave these would come the No. 2 H., No. 3 H., then 


the best quality of front brick he would sug- 


B. . F.; tora second quality, 2d Q. F., etc. 
PERSONALS. 
Mir. J. Ro MeDonALp, President of the Seattle, 


Shore & Eastern R. R., has resigned. 
Mr. GrorGk GouLb has resigned his position as a 
i) tor of the Richmond Terminal Co, 
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Mr. HENRY SNYDER, General Manager of the 
Union Switch & Signal Co., died at Pittsburg. Pa., recent 
ly. 

Mr. CHARLES MILLAR, of Utica, N. Y., Superin- 
tendent of the Utica & Black River R. R. from 1861 to 
1867, died Feb. 23. 

Mr. EDWARD Evans, of Chillicothe, O., has been 
appointed Division Master Mechanic 0f the Baltimore & 
Ohio Southwestern R. R. 


Mr. FRANK P. Davis, M. Am. Soc. C. E., has been pro- 
moted from Resident Engineer to Division Engineer 
of the Nicaragua Canal Construction Co. 

Mr. JOHN STERLING DEANS, M. Am. Soc. C. E., and En- 
gineer with the Phoenix Bridge Co., is now in St. Louis on 
business connected with the St. Louis Merchants’ Bridge 
Terminal work. 

Mr. GEORGE C. KIMBALL, Vice-President of the 
Chicago & Eastern Illinois and the Chicago & Indiana 
Coal roads, has resigned. Mr, KIMBALL was the founder 
of the movement to build the Chicago & Indiana Coal 
road. 


Mr. A. E. Kast, First Assistant Engineer of the 
Brazos River jetties, Texas, has resigned, and has ac- 
cepted the position of First Assistant Engineer of the 
Tampico Harbor Works, Tampico, Mexico. He leaves for 
Mexico March 1. 

Mr. J. A. JOHNSTON, City Engineer of Cheyenne, 
Wyo., has resigned that position to take charge of the 
irrigation works to be constructed by the Interstate 
Canal & Water Supply Co. The scheme contemplates the 
expenditure of $500,000, and will provide water for much 
land. Mr. JOHNSTON will he sueeeeded by Mr. Fren 
Ronn 


Mr. Jonn Dunn. assistant to the General Man 
iger of the Illinois Central R. R.. has been appointed as 
sistant to the President, with headauarters at Chicago 
Mr. DuNN has been connected with the Mlinois Centra! 
for the last 15 years, and was assistant to the President 
under Mr. JAMES C. CLARK 


Prof. JAMES HALL, the well known State Geo 
logist of New York, has been awarded the Hayden medal 
by the Philadelphia Academy of Natural Sciences for the 
most meritorious geological and paleontological work. 
The award includes the bronze medal and the income 
from $2,500. 


Mr. CHARLES J, HARRAH, of Philadelphia, Pa., 
died in that city last week. He was in Brazil from about 
1837 to 1877, and built several railways in that country. 
teturning to Philadelphia he became prominent in 
several street railway projects, and made consider 
able money. He was one of the incorporators of the 
Northeastern Elevated Ry. 

Mr. SAMUEL H. KNIGHT, who entered the service 
of the Chicago & Alton R. R. as paymaster in 1858, died at 
St. Louis, Feb. 17. For the past twenty years Mr. Knight 
was General Agent of the Alton road in that city. Prior 
to that time he was Paymaster, Assistant General Super 
intendent and Division Superintendent, and with the 
exception of two years, between 1869 and 1871, when he 
was General Superintendent of the Northern Missouri, 
now a part of the Wabash road, he served the Chicago & 
Alton continuously for 32 years. 

Prof. ELinv THAYER QuIMBy died in New York 
Feb. 26. He was a graduate of Dartmouth College in the 
Class of 51, and in 1864 he became Professor of Mathemat- 
ics and Civil Engineeering, which position he occupied 
until 1878. After leaving the college he was actively con- 
nected with the U.S. Coast Survey and also with the 
State Survey of New Hampshire. He was selected by the 
State authorities to resurvey the disputed States lines be- 
tween Vermont, New Hampshire and Massachusetts. 

Mr. O.M. SHEPARD, General Superintendent of the 
New York, New Haven & Hartford R. R., has been ap- 
pointed Superintendent of the New York Division, to suc” 
ceed Mr.W. H. TURNER. The office of General Superinten- 
dent will be abolished. Mr. SHEPARD will be aided by Mr. 
J.S. SCHOFIELD as Assistant Superintendent at the Grand 
Central Station, New York; Mr. W. J. CRosBy, Assistant 
Superintendent at Harlem River, and Mr. W. H. WAL. 
LACE, Assistant Superintendent at New Haven. 

Mr. SHEPARD has been in the railroad business 26 years. 
His tirst important position was the Superintendency of 
the St. Louis & Southeastern R. R. In 1880 he resigned 
that oftice to superintend the building of the Western Divi. 
sion of the New York &New England R.R. between Water- 
bury and Fishkill. In the same year he was given entire 
charge of the operating department of the New York & 
New England. In 1882 he went into the service of the 
Consolidated Road, and in October, 1882, was appointed 
Superintendent of the Shore Line Division. In November, 
1882, the road leased the Air Line, and Mr. SHEPARD took 
charge of the new division, at the same time discharging 
his duties as Superintendent of the Shore Line. Two 
years afterward the duties of superintendent of the Hart 
ford & Connecticut Valley Division came under his 

charge, and he continued to look after the interests of 
ehe three roads until June, 1885, when he was appointed 
assistant to President WaTrRous. In May, 1886, he was 
appointed General Superintendent. 
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PUBLIC..«IONS RECEIVED. 


—List of Members -Engineers’ Club, Kansas City, Mo., 
1890. 

—Reports of the Mississippi River Commission for 
jiscal year ending June 30, 1889. Washington, Govern- 
ment Printing Office. Maps and plans. 


Biennial Report of the State Board of Health of Ken- 
tucky. 1888-9. Pamphlet, 92 pp. 
Reference to this report will be made in a future is- 
sue. 


—Report on the Section of Steam Transportation in the 
U.S. National Museum, year ending June 30, 1886. By 
J. ELFRETH WATKINS, Hon. Curator of Section of Trans- 
portation. Pamph. Pub. Doc. pp. 141. 


The Requirements of Modern Measurements and 
Manipulations.—A paper by J. A. BRASHEAR, read at a 
meeting of the Engineers’ Society of Western Pennsyl- 
vania, Pittsburg, Pa. 


-~Annual Report on the Improvement of the Navigation 
of the Mississippi River between Minneapolis and Des 
Moines Rapids, etc., by Major A. MACKENZIE, Corps of 
Engineers, U. S. A., Washington. Government Printing 
Office. 

—Annual Report for 1889 on the Improvement of Cer 
tain Rivers and Harbors in New Jersey, Pernsylvania 
and Delaware. By HENRY M. RoBert, Lieut. Col. 
Corps of Engineers, U. S. A., Washington, D. C. Govern- 
ment Printing Office. 


Twelfth Annual Report of the lowa Board of Rail 
road Commissioners.—For the year ending June 30, 1889, 
PETER A. Dry. SPENCER SMITH, FRANK T. CAMPBELL, 
Commissioners. 6x9 ins., cloth-bound, 1,124 pp. 

This report is of special interest in view of the extreme 
position in favor of State contro! which has been assumed 
in Towa. Most of the report proper is given up to what 
seems te he a fair and temperate discussion of the suh 
rect, 


Whitaker's Almanac for 189%. London, 12 Warwick 
Lane.—This time/+nonored and most useful compendium 
of matters of interest to England and to the world gen 
erally, covers 728 pp. The variety of its contents defy 
even an abstract; but if anything is wanted concerning 
Great Britain, its officials, institutions, trade, commerce, 
etc., up to date, this is the best work on the subject ex- 
tant. 

Interstate Commerce Commission Proceedings.— 
Through Rates on Property Unloaded and Reshipped 
atan Intermediate Point. 

This was the famous case of the Rock Island against 
the Alton, in which the question of making Kansas City 
a ‘“‘way station” was so much discussed. The decision of 
the Commission was as follows: 

Where property is billed from one station to another 
with the understanding that it is to be unloaded at an 
intermediate station, and that whether it shall be re 
loaded for further carriage will depend upon the volition 
of the shipper or of any one who may have become pur- 
chaser, the case does not fall within the reasons govern- 
ing rates on through transportation, and the carrier is 
not at such intermediate points entitled to have the car 
riage protected as a through shipment as against com 
petitors. 

Power-Towing on Canals and Rivers. Driven-Cable 
Traction as a means for towing on Canals and like 
Water-ways. Driven-Cable Towing for the Erie Canal, 
By JOHN M. Goopwtn, C. E., Mem. Am. Soc. C. E., Mem- 
ber of the Lake Erie and Ohio River Ship Canal Commis- 
sion, of Pennsylvania, etc. Published by the author, 1889. 
This pamphlet of 80 pp. describes a method devised by 
Mr. GoopwIn for driven-cable traction on canals, with de- 
tails of cost and estimates of work to be performed. He 
uses with it the Lang cable and presents proof of its ser- 
vice and efficiency under the required conditions. The 
special claims for novelty are based upon the appliances 
for gripping the cable, and guiding, towing and detaching 
the boats. It hasthe approval of several eminent civil 
engineers, among these Messrs. Chas. Paine, M. J. Beck 
er and T. P. Roberts. 


-Report tothe Kansas State Board of Agriculture on 
Electrical Irrigation; a proposed plan for the irrigation 
of Western Kansas by pumping ground water from 
wells and distributing by pipes. By Col. W. TWEEDDALE, 
C. E., Topeka, Kan. 18%. State Printer. The author, 
after giving some extended and useful statistics on the 
subject and noting the difficulties and cost of ordinary ir- 
rigation methods, proposes to accomplish the end sought 
by means of driven wells, dynamos running pumps, and 
distribution by streams thrown from hydrants. For an 
area of 1,280 acres, he estimates for a plant consisting of a 
60 H. P. engine, dynamo, poles, wires, 16 batteries of wells 
of 15 points each, 6 motors and 6 pumps. On a basis of ons 
watering per week of one inch of water under 30 ft. head, 
he says the cost of irrigation by this plant would be $25 
per acre. The cost of pumping alone, inc!uding fuel, oil 
and depreciation, would be $12 per acre watered. For two 
lines of pipe and eight hydrants for each 20 trees, the cost 
of installation would be $20 per acre. This makes the 
total cost of installation $45 per acre. The interest on this 
at 8 per cent., added to 16 waterings in the season and the 
cost of distribution of water would make $7.92 per acre 
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~ fais 
whereas by irrigation ditch, with water rental at $2.50, 
labor, etc., the latter method vould cost $11.50 per acre. 


The Railroad, Telegraph and Steamship Builders 
Directory. 6 9ins. Cloth bound, 521 pp. Published 
by the Railway Directory Publishing Co., 18 Cortland St , 
New York City. 

The publishers of this volume say in their preface that 
it is intended to cover not only the goods needed in the 
building and equipment of railroads, telegraph, electric, 
steamship, heat and power companies, but also the pro- 
ducts and machinery required in the manufacture of all 
articles made of metal or wood from the time the crude 
material is taken from the earth to the time it reaches the 
consumer. It will be seen from this that the directory 
contains a very considerable amount of matter. The 
labor in keeping such a publication up to date is enormous, 
and there is a constant temptation to let ‘‘dead” firms re- 
main and neglect to hunt up the newer ones. So far as we 
can judge, however, this work has been carefully prepared, 
and will be found avaluable help to purchasing agents: 
the chief criticism we should make is that there seems to 
have been too much inclusion of small brokers and dealers 
with bona-fide manufacturers. One great object in the use 
of such a book is to enable purchasers to deal direct with 
producers and avoid middlemen. These faults, however, 
are doubtless due tothe firms themselves. A man may 
claim to manufacture everything from ‘a hawk to a hand 
saw,” and the compilers can hardly be expected to investi 
gate the truth of his assertion. If they could, however, it 
would be avery good thing. The book needs pruning 
rather than enlarging. 


TRADE PUBLICATIONS. 


Flintic Stone and Asphalt Roadway. Improved par 
ing, sidewalks, floors, fireproof roofing, etc. Mllustrated 
catalogue, li pp. Macknight Flintic Stone Co., 150 Broad- 
way. New York City. 

Locomotives, Etc. Ulnstrated catalogue of steam en- 
gines for street railways, tank locomotives, stationary 
and portable engines, steam hoists, pumps, traveling and 
other cranes. Section 1. Size 84 x 11 ins., 46 pp. Thomas 
Green & Son, Leeds, England. 

Steam Road Rollers.—UWustrated pamphlet, 1154xs 
ins.. li pp. Harrisburg Car Mfg. Co., Harrisburg, Pa. 

This pamphlet is of interest at the present time when 
highway improvement is being so widely discussed. It 
contains notes of the history, use and construction of the 
steam road roller. 

Residences.— Description and illustrations of nine ele 
gant residences fronting on Central Park. Architect, E. L. 
Angell. Owner and builder, Wm. Noble, 57th St. and 7th 
Ave., New York City. 

This is a handsomely got up book, with views of the ex 
terior and interior of one of the modern flat buildings of 
this city. The Flintic paving is used for the sidewalks, 
etc. 


SOCIETY PROCEEDINGS. 


Boston Society of Civil Engineers.—At the meeting 
on Feb. 19, Capt. Eugene Griffin, General Manager, Rail 
way Department, Thomson-Houston Electric Co., read a 
paper on “ The Transmission of Power by Electricity.’ 

The annual dinner will be held March 12, and the annual 
meeting March 19. 


Engineers’ Society of Western Philadelphia.— At a 
meeting of this Pittsburg society on Feb. 18, Mr. A. Demp- 
ster read a paperon public roadways, and confined his 
statements toa criticism on the existing road laws and 
the necessity of taking steps toward accomplishing a 
reformation in road making. The Society elected officers 
as follows for 1890: President, W. L. Scaife; Vice-Presi 
dents, Phimeas Barnes, A. E. Hunt; Directors, R. N. 
Clark, W.G. Wiikins, Wm. Metcalf and M. J. Becker: 
Secretary, S. M. Wickersham; Treasurer, A. E. Frost. 


New England Water Works Association. —The regu 
lar quarterly meeting will be held at Young's Hotel, Bos 
ton, Mass.. March 12. Members are invited to visit the 
works of the Hersey Meter Co., E and Second Sts., South 
Boston, between 9 and 12 o’clock. The rooms will be open 
at ll. A meeting of the Executive Committee will be held 
at 12:30, and lunch will be served at 1. At 2 o'clock there 
will be a number of brief experience talks. Several mem 
bers have consented to present short recitals of personal 
experience 

DENTER BRACKETT, President, 

221 Federal St., Boston, Mass. 
R. C. P. COGGESHALL, Secretary, 

New Bedford, Mass. 


The Western Society of Enginec s, at its last meet 
ing, took up the question of the re! tion of engineers to 
the Government public works. It vas decided to appoint 
a committee of five on each of the following topics, the 
committees to report in November: national public works; 
bridge legislation; practice of sanitary engineering: mu 
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nicipal public work: topographical and cadastral survey 
of Illinois. President Cooley called attention to change 
in conditions in Government public works, since the pre- 
seh system was started, and thought that special train- 
ing was quite as essential in that connection as in the 
armny, navy or judicial departments of the Government. 
Mr. Octave Chanute read the paper of the evening on 
“The Paris Exposition of 1889,° which has already been 
briefly abstracted in this journal 


The Engineering Association of the Southwest met 
at Nashville, Tenn., on Feb 13, with about thirty in at 
tendance. In the absence of President John MacLeod, of 
Louisville, Maj E. C. Lewis of Sycamore, Tenn., presided 
during the meeting. After society business was transact- 
ed, the programme of the evening was introduced bya 
paper on “ The New Passenger Incline Railway on Cam- 
eron Hill, Chattanooga, Tenn.,” by Mr. Linn White of 
that city. The incline described was designed by and 
built under the direction of Messrs. Guild & White, civil 
and mining engineers of Chattanooga, for the Chatta 
nooga Water & Power Co., and was opened for traftic 
on October 10, 1839. The incline comprises a double track 
line of three rails, with a fourth rail at the centre passing 
point. The length of incline is 1,495 ft., rise 300 ft., maxi- 
mum grade 31 per cent., minimum grade 1 per cent., ave 
rage grade 20 per cent., at which inclination the car floors 
and seats are built to be level. The cars, two in number, 
are attached by permanent grips to opposite sides of a 
one-inch “ hauling cable " that passes through the driving 
machinery at the top of the incline, which is reversed 
at the end of every trip. The alignment is 
straight except for 100 ft. of 6 degrees and 40 
minutes curve to left (ascending) and 150 ft. of 
10 degree curve to right The gauge of the track is 4 ft.. 
length of ties for double track, 12 ft. The rails are laid 
“directly on stringers 7 ins. by 12 ins., 16 ft. long, bolted to 
top of ties, in order to give room for the cable conduit on 
those portions of tne line which occupy city streets. The 
cars have a seating capacity of 30 passengers, and are 
stopped at any point of the line by electric signals from 
the conductor to the engineer at the upper station, The 
electric signals are transmitted through overhead wires 
with which connection is maintained with the cars by 
travelling trolleys projecting from the top of cars. To 
Insure the prompt starting of a descending car that may 
have been stopped on the nearly level portion of the line, 
a three-quarter inch ‘tail cable” passes from each car to 
the foot of the incline around the tension sheaves and re- 
turns to the other car, the cars being thus attached to an 
endless cable whose direction of motion is thus reversed 
after every trip. The slack of the cable is taken up by 
the movable tension carriage at the foot of the incline 
which works 
ence to weights, and has a travel of about 3 ft. 


against stiff springs in prefer 


The trips are made in three minutes time. The provision 
for holding the cars, in the event of a break of the cable 
comprises a sector brake shoe, which falls under the 
wheels, and on to which the wheels roll, forcing down a 
“V”" shaped grip on to the rail head. This brake has re- 
peatedly held the cars motionless on the steepest portion 
of theincline. To guard against the dangers due to pos 
sible overwinding, the upper extension of each track ter- 
minates in a level piece of track, the upper end of which 
delivers off the ends of the rails on to level ground, from 
which the cars cannot return tothe rails unaided. Mr 

White’s paper with the-drawings will doubtless be printed 
in full by the association at an early date. The discussion 
of this paper occupied so much time time that Mr. C. A. 
Locke requested that his paper on the “Government Sur 
vey of the Lower Cumberland River” be | ostponed until 
the March meeting. 


Western Railway Club.-—-At the meeting on Tuesday, 
Feb. 18, the Committee on Joint Inspection of Cars at 
Chicago reported progress, and asked for further time, 
which was granted. Mr. Barnes, of the Committee on 
Publication of the proceedingsof the club made the report, 
which provided for withholding reports and discussions 
at the meetings from the press until their official publica 
tion. The report was discussed at length, and it) was 
tinally ordered that a printed copy be sent to each mem 
ber of the club, and a vote on the question be taken at the 
next regular meeting 

Mr. KE. W. McK. Hughes, of the Fox Solid Pressed Steel 
Co., read a paper on the use of solid pressed steel in cat 
construction, which we condense as follows : 

Improvement in car construction can only be effected 
by fulfilling three main conditions: (1) Greater sim 
plicity in construction. (2) Greater economy either in 
manufacture or maintenance, or in both. (3) Decreased 
weight, increased strength and a reduction in number of 
parts. I do not know of any invention of late years that 
30 meets with all the requirements to achieve success as 
pressed steel in locomotive and car construction. 

A solid pressed steel plate is produced complete and pet 
fect at one heat, of sufticient rigidity, transversely and 
longitudinally, todo away with the use of angle irons 
and thus reduce the weight and cost of manufacture. 

Take for examplethe passenger and freight truck dia 
yrams before us. They are composed of very few parts 
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and of one single material, which possess complete homo 

geneity and uniform strength throughout, the quality of 
which is guaranteed by the shape it is pressed into. These 
trucks, therefore, cannot but be more serviceable. The 
system also has the recommendation of perfect inter 
changeability, thus reducing the labor in erection at the 
first start, and subsequent labor in maintenance and re 

pairs. Besides this there is the additional advantage 
that, in the case of injury by wreckage, the parts are cap 
able of being restored to their original form ata small 
cost: and if so badly injured as to be past repair, they are 
valuable scrap. 

Comparing pressed steel trucks with the trucks hitherto 
built with channel bars, angle irons, truss rods and bolts 
augmented with cast iron, malleable castings and wood, a 
great contrast is afforded by the simple, elegant and uni 
form shapes of the pressed steel trucks 

Again one of the most important desiderata in connec 
tion with car construction in these days of low freight 
rates is lightness. Pressed steel reduces dead weight to 
be hauled. Take these centre plates They vary in 
weight according to design, as do the original cast plates 
they replace. In this sample we have a pair of steel 
plates weighing 27 lbs., which have been used to replace 
cast inetal plates weighing 138 lbs.:; sample No. 2 weigh 
{5 lbs. and replace 162% lbs. 

All these samples will carry the heaviest cars in service 
so I will take the first alluded to, which gives a saving of 
222 Ibs. per car, or a total saving per train of 30 cars of no 
less than 6,669 lbs. saved by the use of this small portion 
of a car. 

Going further, and taking a whole truck, we will see 
the advantage gained in weight. The passenger truck 
shown weighs 7,339 lbs. The average weight of an ordi 
nary 4-wheel passenger truck of the present day is about 
8,286 lbs., giving an advantage to the pressed steel truck 
of about 947 Ibs., or a total saving in dead weight to be 
hauled in a train of 6 cars of about 11,364 lbs. 

We next come to the freight trucks. The truck shown 
in the diagram is designed to replace an ordinary rigid 
bolster truck of the diamond type. It weighs 4,600 Ibs.. 
against a composite built truck of rigid bolster form 
which may be taken at 5,200 Ibs., which would give a ear 
mounted on steel trucks the advantage in weight of 1.200 
lbs., or on a train of 30 cars, 36,000 Ibs. 

Diagram No. L46 illustrates a novel form of freight truck 
We have nothing to compare it with, unless we take a 
passenger truck, for in this case we are offering for freight 
service a truck that might, and will carry a passenger 
coach. The object aimed at in this truck has been to re 
lieve it of the severe concussions that are delivered on the 
truck with a journal box rigid in the frame. This point is 
attained by placing the springs inthe side frames and 
conveying the load through them to the journals direct 
by the introduction of equalizers. 

This truck can be built either with or without end sills 
We may compare it for weight without ends to a dia 
mond truck. It is estimated te weigh 5,115 lbs., and the 
weight of a diamond truck to carry the same load (60,000 
Ibs.) may be taken at 5,205 lbs. Thus we have 99 Ibs. in 
favor of the steel truck which is carrying equalizers 
weighing 280 lbs, In other words, we have a truck for 
freight service in which are contained portions that at 
the present time only exist in passenger service, and vet 
the weight is less by 90 lbs. than the ordinary rigid bolster 
diamond truck 

In the discussion which followed this paper Mr. Schroy 


er opposed the use of steel plates of the form shown, on 


the ground that center-pins would be more likely to 
break He ventured the assertion that on the ears under 
his charge aS many center pins as draw-heads were re 


quired in maintenance His objections, however, proved 
to be rather to the form of the center-plates shown than 
to the use of pressed steel rhe point of chief interest in 
the discussion was that breakages of center-pins and 
plates were very serious with the swing motion truck. 
while hardly any occurred with the rigid bolster truck 

The second subject of the evening’s discussion was 
“The Efficency of the Link as Compared with Other Valve 
Motions f Mr Marshall showed blue prints of a de vice 
invented by Mr. Wilson, formerly Master Mechanic of 
the Chicago & Alton. The device had for its chief objeet 
the avoidance of excessive compression at high speeds 

Mir. Peebles, of the Woolf Valve ¢ oo. oe Milwaukee, 
explained the advantages of the Woolf valve gear, now 
in use on five locomotives It is easier to construct and 
less expensive to maintain It can be constructed with 
out so much skilled labor as the link motion requires. It 
givesa quicker port opening, and a more prolonged mo 
tion. It allows the steam to get in better and get out 
better, and it can certainly be adapted to a greater variety 
of engines than can the link motion, and modified toa 
greater extent to suit peculiar circumstances. The ind: 
cator cards show that it appears to use less steam than 
the ordinary link motion.’ 

Mr. Barnes showed indicator diagrams from a Lehigh 
Valley locomotive fitted with an independent cut-off gear 
running at 55 miles per hour \iso some indicator dia 
grams of a Worsdell compeund locomotive titted with the 
Joy valve gear, running at a speed of &6 miles per hour. 

At the next meeting the M. C. B. Interchange Rules 
and the ‘‘ Best Means of Balancing the Reciprocating 
Parts of Locomotives” will be the subjects for discusions 
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COMING TECHNICAL MEETINGS. 
Engineers’ Clubof Philadelphia, Pa.—Next meeting 


M Ss Howard Murphy, 1122 Girard St, 
Engineers’ eaais of Kansas City, Mo.—Next meeting 
Ma Photography Applied to Surveying.”” G, W. Pear- 


Seey,, Kenneth Allen, 200 Baird Building. 
Civil Engineers’ Rosle: St. Paul, Minn. Next meet 


M Secy., Geo, L. Wilson, City Hall. 
‘Western rand of Engineers, Chicago, Ul.—Next 
g, March 5, Becy., J. W. Weston, 230 La Salle St, 


Engineers’ Club of St. Louis, Mo.— Next meeting, Mare! 
Secy,, W. H, Bryan, 46 Laclede Building 

American Soc! ety of Civil Engineers, New York. 

N neeting, March 5 Secy., John Bogart, 127 E, 28d St, 


Civil Engineering Society (Mass. Inst. of Tech- 
nology’, Boston, Mass.—Next meeting, March 6,  Seey., 


Ma 
Civil Engineers’ Club, Cleveland, O.—Next meeting, 
uM Secy., C. O. Palmer, 22 Cedar Ave. 
New England Water eee Association.—l: 
\ I ne at Young’s Ho . Bosto n, Muss., March mn 12. 
RP « P. Coggeshall, New Bec hai Mass, 





Civil Engineers’ Association - a seve Wichita, 
Kan.—Next meeting, March 12, Secy., . Herring, Wichita, 
Engineering Association of the | Sitnnnts Nash- 
ville, Tenn.—Next meeting, March 13, Secy., Olin H, Lan- 
Vanderbilt University. 
Western Railway Club, Chicago, Il.—Next meeting, 
{ ®, Rooms in the Pheenix Building. Secy., W, D, Crosman, 
Engineers’ Society of Western Pennsylvania.—Next 
March 18, Seey.. 8. M. Wickersham, Pitts sburg, Pa, 
Boston Society of Civil Engineers.— Annual dinner. 
\ \ il meeting, March 19% Secy,, 8. E. Tinkham, 
tia 
New York Railway Club. Nex! meeting, March 20, Rooms 


New York is squarely beaten in the contest over 


site for the World's Fair of 1892; and, judging 
n the late work at \tbany, the defeat is proba 
Iya happy event for the Fair as a representative 
it ot the growth and resources of the United 
States. While Chicago was working like a beaver, 
me thing in view and with all local 


interests and differences buried in the one great 
issue, New York was attempting to make party 
capital out of the prospective exhibition, and the 
original purposes of the promotors of this exhibi- 
tion were made secondary features to party defeat 
or triumph. At Albany it was nota question of 
showing the world what America could do on the 
four hundredth anniversary of the arvival of 
Columbus off our coast, but it settled down to a 
bitter sectional struggle between the representa- 
tives of PLATT and Tammany factions. 

New York as the undoubted metropolis of the 
United States, in its local attractions and abundant 
accommodations for visitors, has many advantages 
asasite. But as we said last August, it is also an 
un-American and unpatriotic city, with the mini 
mum of that public spirit so essential to make the 
Fair a perfect success. Chicago. on the other 
hand, the youngest of our great cities, is essentially 
American, and is in itself au exhibit beyond com- 
pare of what this country can do in the way of 
building and rebuilding a western metropolis. It 
is a telling index of the immensity of our country 
and the almost boundless nature of our resources. 
{tis now smoky and dirty, and has a Chicago river 
running through its midst; but we doubt 
not but that the same energy and davish ex- 
penditure that founded a grander city on the 
ruins of the tire of 1871 will do much to- 
ward removing all objectional local features be+ 
fore the time comes for opening the Fair. Asa 
New York journal, we would have preferred to see 
the Fair located in this city: but we will also say 
that Chicagc has won its victory by honest, busi- 
ness-like and well-directed effort, and that the 
same spirit carried into the organization of the 
Fair must insure a success of which Americans 
may be proud. Asan American, and nota New 
Yorker, we heartily extend our congratulations to 
Chicago, and look to it to do the oceasion full 
Western justice. 

The City Hall Park is not to be blocked up and 
its usefulness destroyed by the new municipal 
buildings, and the bill passed at Albany last year. 
making this outrage possible, has been repealed by 
the House, The city owes this release to the 
vigorous protests of the press of New York rather 
than to the wisdom of its State Legislature, which 
is always too ready to regulate New York in mat- 
ters which do not concern it individually, and of 
which it has little or no knowledge. The strongest 
plea made against the further reduction of down- 
town park area was that advanced by the Fire 
Department. It was the same made by ourselves 
over one year ago, that a downtown conflagration 
of magnitude was still a possibility, and with the 
City Hall Park practically blocked up by buildings. 
there was nothing to- stop such a fire below 
Fourteenth St. The park as a barrier against fire 
alone, as a place of deposit for goods or refuge for 
citizens during a fire, and as a concentrating point 
for troops in case of riot, is worth many times the 
cost of a site elsewhere. New York is rich enough 
to buy ground for its new buildings, and would 
soon get its money back in the increased taxation 
on improved property in the neighborhood of the 
new buildings. 

° 

SHOULD Congress find time to take action on the 
recommendations of the Chief of the Bureau of 
Steam Engineering. there may be a chance for 
some bright young graduates of our technical 
schools to win distinction in marine engineering. 
In the report for 1889 just received, Chief Engineer 
MELVILLE Calls attention to the fact that we have 
tartoo few engineers in the service to properly 
handle the ships of the present navy, and it will be 
absolutely necessary to add largely to the corps to 
handle the new ships now under construction. He 
advises the annual appointment of not less than 20 
young men, well grounded in theoretical mechani- 
cal engineering as well as skilled in its practical 


application, and pays the following compliment to 
the technical schools: 

I believe the repeal of the law limiting appointments to 
graduates of the Naval Academy to be highly desirable. 
The great technical schools of the country are turning out 
every year large numbers of young men specially trained 
in the elements of mechanical engineering, who only re 
quire experience at sea and a brief course of post grad- 
nate instruction to make them valuable engineers in the 
navy. Trecommend that Congress be asked to provide, 
under suitable conditions, for the admission of a certain 
number of such young men as prove, on examination, to 
have the proper attainments. They should serve two 
years on probation as cadet engineers, and then be exam- 
ined with the candidates from Annapolis for commissions 
as assistant engineers, the examinations to be competi- 
tive. I cannot see why a young man who fits himself: 
without expense to the government, for the naval service 
should not have the same chance to enterit as a more 
favored one whose education has been paid for by the 
government. Formerly this system existed and excellent 
men were obtained when the examinations were made 
as rigid as they would be under the scheme I have out- 
lined. 

There can be little question that the training a 
young man receives at Cornell or Stevens fits him 
even better to advance the interests of his country 
in the naval engineering service than does the 
iraining he receives at Annapolis. At least he 
should be given an equal chance to prove his 
ability in a competitive examination with the man 
who has been educated at government expense, as 
Mr. MELVILLE well says. The modern fighting 
ship is a complicated machine: and on the skill and 
energy of those who design and operate the 
various organs of this machine the success of 
future battles will turn. 


— * 


AN engineer of experience, in testing materials 
of construction, puts a question to us that is of 
interest to the profession of engineering generally; 
and that is as to the great need of adopting some 
standard method of accurately measuring the re- 
duction in area of a steel test piece after fracture: 
engineers now differ in their practice. The U. S. 
(roverninent specifies in boiler-plate tests that a 
strip shall be taken with the test section fixed by 
central opposing and nearly semi-circular notches, 
Before the test the opposite edges of this section 
are parallel; but after the test the centre of the 
sides is usually drawn down and the edges 
thinned out. The question is, Should the average 
of the two ends and the centre width be taken as 
the basis of the reduction of area, or should some 
other method be adopted for getting at this re- 
duced area ? 

There is no doubt that uniformity of practice in 
measuring this area of reduction is exceedingly 
desirable, if a comparison of results of tests by 
several engineers is to be of any real value. But 
there is considerable difficulty in accurately 
measuring this area of reduced cross section, 
owing mainly to the irregularity of the fracture 
in tough metals. This difficulty was recognized by 
Mr. KIRKALDY in 1863, when he pointed out the 
value of this measurement of percentage of con- 
traction of area. With round test pieces the small- 
est diameter is not difficult to measure: but with 
bars or rectangular test specimens there is a dis- 
tortion of the lines bounding the cross-section. 
under the breaking load, that requires extreme 
care in arriving at an accurate measurement. It 
is not necessary to point out to engineers the ab- 
surdity of taking the final load a piece will bear, 
and then dividing it by the final or reduced area, 
to obtain the unit stress. Experiments prove that 
as the test-piece commences to draw down the 
load falls below the maximum load; and while 
the so-called *‘breaking load” may be, say, 57,000 
Ibs. per sq. inch, the load that broke the section, as 
reduced, may be 50,000 Ibs. Therefore, with reduc- 
tions of area running sometimes as high as 50 or 60 
pez cent, in ductile metals, it is exceedingly impor- 
tant to exactly know what this reduced area is; and 
accuracy and uniformity of methods of determina- 
tion are essential to any valuable deductions and 
comparisons of results. If possible at all, some 
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standard method should be fixed upon among en- 
gineers for determining this area. 
pos ‘“ = 

THE proposition for Government ownership of 
the railways of the United States, noticed 
elsewhere, is attracting widespread attention ; 
not because of anything novel in the proposition, 
but because it was a totally unexpected thing that 
a scheme of this sort should be recommended by 
the president of a great railway company. Least 
of all was it expected that the Chicago & Alton 
Company. which has hitherto been a most bitter 
opponent to State railway control, and indeed to’ 
any attempts to regulate railway affairs by asso- 
ciate action among the railways themselves, would 
come out as a champion of the scheme for turning 
over our whole railway system to the tender 
mercies of Congress and the politicians. 

BuT Mr. BLACKSTONE claims to have provided 
for keeping politics out of the railway service by 
his scheme, and declares that he proposes it in 
good faith as the best remedy he can conceive of 
for existing evils. Certainly the testimony of a 
man of his position and experience is entitled to a 
fair hearing. He makes an excellent point when 
he says that *‘reasonable rates can never be secured 
by multiplying railroads without limit,” and an- 
other when he declares that the responsibility for 
over-construction of railways rests with the State 
Governments. Space will not permit a full dis- 
cussion of the report at the present time; but we 
shall hope to refer to it in an early issue. 

ene 

ONE of the most interesting and important 
papers which have appeared in this journal for 
some time is that contained in this and our last 
week's issue on the properties of aluminum. <A 
vast amount has been written. and printed on this 
subject within the past few years. a great deal of 
which has been of very doubtful value. This 
paper, however, is prepared by members of the 
firm which has done more than any other in the 
world to put the manufacture and use of alumi- 
num on a commercial basis. The figures presented 
are the result of most careful analyses and tests, 
and the matter regarding the uses and treatment 
of aluminum and its alloys in the workshop is 
written by those whose practical experience makes 
them most competent to give directions, 

It is, indeed, a most novel thing to have placed 
at our disposal a metal with the strength of cast 
iron, bulk for bulk, and the strength of tempered 
steel, weight for weight, with a specific gravity 
one-third that of steel, and with a resistance to 
corrosion almost equal to that of gold. There is 
no doubt that even at its present price it is des- 
tined to occupy a most important position in the 
arts, and come into use in hundreds of places 
where now its applicability is unsuspected. It is 
well for every engineer to have a clear idea of the 
characteristics of this remarkable metal, and these 
have nowhere been so accurately or authorita- 
tively presented as in this paper of Messrs. HUNT, 
LANGLEY, and HALL. 

dination sn 

THE necessary absence of Mr. WELLINGTON from 
the city for the past two weeks has compelled a 
corresponding postponement of the installments 
from his forthcoming Fieldbook, relating to Transi- 
tion Curves, which will be resumed, probably, in 
our next issue. 


The Prospects of Railway Construction in 
1890. 


The map of the prospective railway construction 
in 1890, which we present with this issue, shows 
that the work of railway extension during the 
coming season promises more activity than in any 
season since 1887. The summary of our detailed 
list of the various enterprises shows 5,088 miles of 
railway partially completed or in process of con- 
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struction, 7,041 miles surveyed or under survey, 
and 2,831 miles of lines not yet surveyed, but 
whose projectors are pushing them with such 
energy that the prospects seem fair for the begin- 
ning of actual work before the close of the year. 
This makes a total of 14,910 miles of lines in the 
United States which have a prospect of being com- 
pleted or placed under construction before the 
close of the year. The total for Canada 1s: Con- 

truction, 914 miles ; surveys, 438 miles ; projected, 
‘6f iniles ; total, 2,118 miles. 

In estimating the probable tracklaying in 1890 
from the above figures, it is to be borne in mind 
that a large percentage of these enterprises which 
now seem to promise well will fail entirely, or will 
have to delay until another season the commence- 
ment of actual work; also very many companies 
which will succeed in beginning grading on their 
lines may have to delay part or all of their track- 
laying until another year. On the other hand. 
many enterprises which now seem likely to be de- 
layed to another season may be taken up and 
pushed to completion this year. This is especially 
likely to happen to enterprises in the Far West, 
where new work is almost entirely done by or for 
the great companies. 

\s seen by our map, the bulk of the enterprises 
now under way are in the South and Southwest. 
on the coal roads of Pennsylvania and Ohio, and 
in the extreme Northwest in Montana and Wash- 
ington. In the totals of prospective mileage for 
separate States (including all the classes of work: 
construction, surveys and projects) Pennsylvania 
and Georgia stand at the head with over 900 miles. 
New York, Ohio, North Carolina and Tennessee 
have between 700 and £00 miles upon our map; 
and Texas, Alabama and Washington between 
600 and 700 miles. Virginia and West Virginia 
show each over 500 miles of prospective lines, of 
which a large proportion are certain of completion. 
Between 400 and 500 miles are: Maine, Florida, Mis- 
souri, Nebraska and Wyoming; while the States 
of Michigan, [ndiana, South Carolina. Kentucky. 
Utah, Oregon and Montana show each over 300 
miles. 

Almost all of the lines in prospect are rather 
short, and are generally furthered to develop com- 
paratively local interests. While a large propor- 
tion of them will compete with existing roads if 
completed, there are practically no paralleling 
schemes hike the West Shore or the Nickel Plate 
now projected; and though many enterprises are 
relying too much on business which they propose 
to take from their rivals, the majority of the lines 
shown will so shorten distances or develop new 
territory that they have a legitimate right to 
eventual success. 

The following table gives a summary of the 
inileage in process of construction and that sur- 
veyed and under survey in each State and group 
of States : 


Mileage Vileage Vileage Mileaye 


in survey ad in survey'd 
process or process or 
of con under of con under 


struction. survey. struction. survey 


NEW ENGLAND. GULF AND MISS. VALLEY. 
Me 12 368 Ky. = 208 85 
N.H 21 Tenn : 420 331 
Vt ; 68 Ala.. 401 87 
Mass. z 13 18 Miss..... 40 160 
Conn...... ll La.. 177 27 

Total, 25 486 Total... 1,246 §90 


MIDDLE ATLANTIC. SOUTHWESTERN. 


a 75 510 Mo... 116 160 
N. J SS 43 Ark... 235 100 
i ee 303 489 Wegciance 292 280 
Md.. 138 64 Kan. 58 125 
_— ---- eee as 73 
Total. 604 1,106 I. Ter. 195 
Total... 966 665 
CENTRAL NORTHERN. NORTHWESTERN. 
Obio.. 349 316 Minn.. 3 
Mich. .. 81 129 So. Dak 20 
Ind 77 173 Wyo. 425 
Tl. es 23 92 Mont i 109 
Wis 52 Neb. 167 300 
Total... 530 792 Total... 209 7 725 
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Mileage Mileage Mileage Mileage 


in survey'd in surveyd 
process or process or 
of con under of con- under 


struction, survey. struction. survey. 


SOUTH ATLANTIC. PACIFIC. 
Weieneaea 224 312 eer 20 ; 
Wea Visca 73 305 i ee 35 170 
No. Car.. 343 390 Wash . 187 355 
So. Car.. 107 168 CRG... is 80 225 
ae 157 533 Idaho... 15 
DP iveiewass 357 70 Nev.. a 30 

- ~~ New Mex. 40 19 
Total... 961 1,778 — 
Total... 407 799 


Total for United States: In process of construction 
5,088 miles. Surveyed or under survey, 7,041 miles. Pro- 
jects of much promise, 2,831 miles. 

Total for Canada: In process of construction, 914 miles. 
Surveyed or under survey, 438 miles. Projects of much 
promise, 766 miles 


We need hardly say that no such accuracy is 
claimed for the above figures as for our statistics of 
construction actually completed, Nor is the de- 
tailed list, published elsewhere, as full and ac- 
curate as the lists published with our sectional 
maps. These latter will include during the coming 
months, as during past years, lines on which actual 
construction is still remote but which are likely to 
turnish employment for engineers or are for any 
other reason worthy of inclusion. 

On of the most notable features of the map is 
the very sinall prospective mileage west of the 
hundredth meridian, with the exception of the 
three States of the extreme Northwest. The facts 
of the case are simply that the construction 
in this section during the coming season will be 
done, if done at all, on extensions of half a dozen 
great systems. What actionthe managers of these 
will take is as yet unannounced: but from all the 
data on our records the prospect seems to be tha; 
they will be rather slow in building extensions in 
the arid region for a year to come. Nevertheless, it 
may be that we have overestimated their conserva- 
tism. The Union Pacific may get its relations with 
the government satisfactorily adjusted and may 
push work at once ina dozen directions where it has 
already made surveys. The Southern Pacific may 
decide to go ahead with several hundred mules of 
prospective extensions in California. There may 
possibly be a race between four great companies 
to open up the reputed great natural re- 
sources of Wyoming. The Rock Island company. 
which has long been planning a campaign of ex- 
tension in the Southwest, may conclude that 1890 
is a favorable vear to begin. All these and other 
similar schemes, however, we have deemed too 
uncertain for inclusion upon our map; but the pos- 
sibility remains that work may be started on them 
during the current year, and they may furnish a 
much larger mileage of construction for the far 
Western States than the above table would indi- 
cate. 

Another most important matter to be taken into 
account in considering the prospects for construc- 
tion is the general state of business and the 
amount of money seeking investment. At present, 
with the exception of the sections where the boom 
of three years ago was overdone, reports seem to 
show general prosperity. A very good evidence 
of this is the number of new enterprises shown on 
our map which report to us that they have suc 
ceeded in raising funds for their work. If this 
prosperity continues, probably a very considerable 
mileage of lines will be put under way this year 

which are not included on our map, while if there 
should be any serious financial disturbance, even 
the strongest and best managed enterprises may 
have hard work to secure necessary funds. 

Space will permit only a brief allusion to a few 
of the more important lines shown on the map. 
Little change is contemplated in New England. 
The lines in eastern Maine are the longest pro- 
posed, and their success isuncertain. In the Middle 
States the coal roads have important extensions 
under way. The Lehigh Valley’s extension to 
Buffalo; the New York, Ontario & Western branch 
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into the anthracite region at Scranton: the exten- 
sion of the Pennsylvania, Poughkeepsie & Boston 
to Harrisburg. and the new Pennsylvania, 
Lehigh & Eastern Ry. from Tomhicken to Port 
Jervis. N. Y. 

In Ohio the principal enterprises are intended to 
wive the Hocking Valley coalfields a new outlet to 
Lake Erie. On the northern side of the lake, in 
Canada, are seen two important lines,one of which 
is to give the Canadian Pacific an entrance to 
Buffalo, and the other to extend the Michigan 
Central system to Toronto. In the Province of 
(Quebec three noticeable lines are being pushed 
north into the region as yet untouched by railways 
north of the St. Lawrence and Ottawa rivers. 
They are the Lower Laurentian, the Montreal & 
Western, and the Ottawa & Gatineau Valley Rys. 

Passing to the south, it will be seen that the 
most important lines are located in the mountain 
districts. The Norfolk & Western has three long 
lines located in Virginia and West Virginia. The 
harleston, Cincinnati & Chicago will extend its 
line from a point near Asheville, N. C., across the 
mountains tothe vicinity of Big Stone Gap. It 
will require another season at least to complete the 
whole line from Charleston, 8S. C., to a terminus 
on the Ohio River. 

\nother line which is to tap the same region is 
now heing surveyed west from Danville. Va.. an 
extension of the recently completed Atlantic & Dan- 

ll Tt is also proposed to give the mineral 
products of this region an ontlet directly to North 
\tlanta. 
fra., to a point near Lynchburg, Va.. a project 


ern markets hva line to extend from 


which it is safe to Say it will require some years to 
earry out. In Kentucky two or three lines are 
pointing toward this same mineral region. It is 
evident. therefore. that whatever valuable min- 
eral resources exist in the Southern mountains 
will not long await development for lack of rail- 
wav facilities. 

th the section of the South lying nearer the 

mast, the extensions of the Seaboard Air Line sys- 
tem toward Atlanta, of the Georgia Southern & 
Florida, from Macon, Ga., to Birmingham, Ala., 
ind of the Alabama Midland from Montgomery 
to Tusealoosa, Ala., are the three most important 
lines now under way. Among independent enter- 
prises of note are the Augusta & West Florida, the 
West Florida & Alabama, and the Mobile, Jack- 
on & Kansas City. 

In northern Alabama and Tennessee are several 
north and south lines on which work is now in 
Among them are the Paducah, Ten 
\labaina, now being surveyed from 


progress, 
nessee & 
Paducah, Ky.. to Florence, Ala., the Cincinnati. 
\labama & Atlantic, the Decatur, Chesapeake & 
New Orleans, and the Chattanooga Southern 
roads. The Tennessee Midland will probably be 
pushed eastward to Nashville this vear. 

The lines in the Southwest are chiefly of local 
importance, and will be found fully described in 
our detailed list. 
which will attract the 
ittention of the general reader more than any 
ther on the map is the ‘Pacific Short Line,” ex- 
tending from Sioux City, Ia., to Ogden, Utah. A 
hundred miles are graded on the eastern end of the 


Doubtless the railway 


md, but whether its projectors can raise the cash 
to purchase the rails for this section and complete 
their ambitious enterprise, is a question we will 
If the road were partially 

mpleted, it would be a convenient club for the 
Central Pacific to hold over the heads of certain 


not attempt to answer. 


mpeting corporations to prevent them from 
huilding to the Pacific coast; but in its present 
ondition it is too long a club to be of any account 
is 4 weapon of defense, and besides, the Central 
Pacitic has no present prospect of needing a club 
for this purpose. 

In Utah and Colorado, the only important lines 
the extensions of the Colorado Midland and 
Denver & Rio Grande to Grand Junction, and 

e Union Pacific's move on its jong-contemplated 


extension to Southern California. Southern Cali- 
fornia railway projectors are by no means as num- 
erous as they were two years ago, although there 
are some schemes still being agitated there which 
may reach success before the close of the year. 

Washington and Montana promise this year to 
be chief centres of work, as they were last year. 
The lines from the cities on Puget Sound to con- 
nect with the Canadian Pacific are being energeti- 
cally pushed, and will be completed early in the 
summer. Great things are expected in the way of 
low freight rates eastward when this route is 
opered; but it is not likely that any very serious 
inroads will be made on the traffic of the Ainerican 
lines. Two noticeable lines extend north across 
the international boundary: one, the extension of 
the Spokane Falls & Northern, opens up the wheat 
lands on the upper Columbia to settlement. The 
other is intended to bring coal from the Alberta 
mines to the Montana smelters. 

On the whole, the outlook for engineers, con- 
tractors. and all interested in the work of railway 
construction must be considered very satisfactory. 
There will at least be a fair amount of work done: 
and it is probable that fully as much mileage will 
be added to our railways during the coming year 
as the general state of business will warrant. We 
trust that our map and list may prove a valuable 
guide as to the probable centres of activity during 
the coming season for engineers, contractors. and 
others interested in the work of railway extension, 


The Walnut Grove Dam Disaster. 


The breakage of the Walnut Grove dam in Ariz- 
ona, elsewhere noted in such detail as is available. 
is still obscure as to cause or manner of giving 
way: all that we know toa certainty is that the 
dam failed, and a number of lives were lost. It 
was a rock-filled dam, 110 ft. high, 140 ft. wide at 
the base, and 10 ft. wide at the top. Both faces 
were made of large granite blocks, laid by derrick 
and hand ina dry facing wall 20 ft. wide at the bot- 
tom and 5 ft. wide at the top, and the interior was 
tilled with broken granite dumped in place from a 
temporary trestle work leading to the quarries on 
a level with the crest of the dam. 
was lined with timber, as fully described in our 
jssue of Oct. 20, 1888. A wooden flume. 5 ft. 
square, passed through the centre base of the dam, 
with a gate-tower inside communicating with two 
20-1in. iron pipes: and a waste weir, about 26 ft. 


The water face 


wide by 5 ft. deep, was blasted from the solid rock 
off to one side of the crest, When full the reservoir 
covered an area of about 1,000 acres, and the esti- 
mated storage was 3,000 million gallons of water. 
The dam was 400 ft. long on top, and about 100 ft. 
at the bottom. 

This type of dam is a result of the local condi- 
tions; often remote from lines of transportation, 
making the cost of cemented masonry prohibitory. 
and in localities where even earthwork structures 
are too expensive in the labor involved, and earth 
itself is scarce. It isa very common type of dam 
in the mining regions of the Pacific slope. and is 
the recognized mining type of rock-dam. The 
Walnut Grove dam was the highest. however, of 
this class of construction. The English dam, 
which failed in 18838, was 131 ft. high, but it was a 
combination of wooden enb work and rock filling. 
and the failure is ascribed by good authority to 
the rotting of the timber. The larger rock-filled 
dams still standing are the Bowman dam, 100 ft. 
high: the Eureka Lake, 68.2 ft. high, and the 
75 ft. high. 
another dam of this class 250 ft. high. where 
towering cliffs on each side would furnish un- 
limited quantities of rock, but at the same time 
prohibit almost any other type of dam construc- 


Fordyce, Plans have been made for 


tion. 

If it were possible to guess at the causes of fail 
ure of the Walnut Grove dam, and on the data yet 
available, we can only guess, the following points 
in the construction might be criticised: The first 


would be the small dimensions of the waste weir 
compared with the 500 sq. miles of water-shed 
behind it ; and the same might be said of the 5 ft. 
flume, though under ordinary circumstances the 
latter is large enough. Considering the narrow 
crest of 10 ft. and the steep slope of the sides, the 
integrity of this dam depended in great measure 
upon the strength and tightness of the timber Jin- 
ing on the water-face of the dam. If the dry 
masonry at the top were well laid and well bonded 
with large blocks with approximately flat beds, 
and all interstitial spaces well filled with small 
stones, its weight should have been sufficient to 
prevent overturning by the horizontal thrust of 
the water. But if the flood over-topped the dam, 
thanks to inadequate waste weir and flume, the 
steep front facing wall would soon have been torn 
down, the smaller heart-filling would have fol- 
lowed, and the water-face masonry would then have 
been inclined in the direction of the overturning 
force, and would have had no resisting power at all. 
A photograph in our possession, taken some 
months ago, shows the dam then full to within 
about 5 or 6 ft. of the crest-line. If the flood 
brought down any drift with it, it would have re- 
quired but little to block the narrow waste-weir. 
and the result above outlined would speedily have 
followed. 
a fact due. we believe, to a dam 80 ft. high having 
originally been planned by Prof. BLAKE, and then 
raised to 110 ft, on the slopes of the lower dam. 


The dam was also too narrow on top: 


The footing of the dam was on rock, we believe: 
and though the construction of the wooden flume 
passing through it, and the bottom connection of the 
dam were not such as to insure water-tight work, it 
would be expected in a dam of this character that 
a bad bottom leak need not be fatal. The rock 
tilling in the heart of the dam could not be washed 
out unless the front face was also broken: and 
serious settlement could only follow the removal 
of considerable naaterial. 

The 5-ft. flume gate was operated by a simple 
rod extending on the outside to the crest of the 
dain, a rod 110 ft. long: and it is altogether pos- 
sible that this rod and gate were jammed, or so 
manipulated, or so imperfectly designed, that it 
did not open the gate at all when the emergency 
came, 
atunnelin the rock abutment of the dam, that 
communicated with the water tower; but these 


There were also two 20-in. pipes, partly in 


pipes would have acted as a poor substitute for 
the 5.ft. flume: and it is not known that they were 
Until we receive more detailed accounts 
we will contidently look for a too small waste weir 


open, 


as the cause of the disaster; it is a safe rule 
to follow ina preliminary guess at the cause of 
failure in dams of almost any description, except- 
ing only those where the whole crest is a waste- 
weir. 


A Scheme for Government Ownership of Rail- 
ways. 

It has become quite customary of late for promi- 
nent railway officials to take occasion in their an- 
nual reports to their stockholders to give their 
opinion as to the proper solution of ‘“‘the railway 
problem.” Inthe annual report of the Chicago & 
Alton, just issued, President BLACKSTONE has made 
himself famous by proposing as a remedy for the 
evils which the railway system is heir to, a plan for 
government ownership and operation of the rail- 
ways of the United States. We give extracts from 
his report as follows, and comment on the proposie 
tion in our editorial columns: 

The remarkable course which the government pur 
sued in causing competing railroads to be constructed and 
by imposing what appears to us to be unnecessary re 
strictions upon railroad managers, cannot be too often re- 
ferred to, while it remains unchanged. It is idle to say 
that the State governments are responsible for the con- 
struction of too many railroads. They, and they only, 
have absolute power to prevent building railroads. No 
railroad ever has been, or can be constructed in the 
United States except by State or Federal authority. It is 
no answer to say that the object in multiplying railroads 
has been to regulate rates or to reduce them within 
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reasonable limits. Reasonable rates cannot be secured 
by multiplying railroads without limit; as well might a 
man at the head of a large family attempt to regulate his 
servants, of whom he has already a sufficient number, by 
adding as many as his house will hold and then attempt 
to obtain good service from them by reducing their wages 
and keeping them in a half-starved condition. 

It is said that we should not complain unless prepared 
to suggest a remedy. We will, therefore, suggest the 
ownership of railroads by the National Government, and 
the organization of acorps of railroad operators, who 
shall remain in the service during good behavior, and be 
in no greater degree under the influence of politicians or 
political parties than the army militant. The outlines of 
our suggestion may te stated as follows: 

First—The National Government shall acquire the 
ownership of all the railroads in the United States which 
are now used for interstate traffic, such railroads to be 
acquired by the exercise of its right of eminent domain or 
by purchase, under such limitations and rules as to price 
as Congress may determine. 

Second—Payment therefor to be made by the issue of 
government bonds bearing interest at a rate not exceed- 
ing 3 per cent. per annum, such bonds to be redeemed by 
the annual applicationof a sinking fund equal in amount to 
I percent. of the whole amount of such amount issued, the 
annual interest and sinking fund to be paid from the net 
earnings of the railroads, and the rates of transportation 
from year to year to be reduced so as to provide no more 
money than shall have been needed for such payments. 

Third—To the end that citizens of each State shall be 
equred tog pay no greater rates for transportation than 
shall be necessary to produce an annual amount of net 
earnings of the railroads of the State in which they reside 
equal to the annual interest and sinking fund on the 
bonds issued by the government in payment for such 
railroads, separate schedules of rates shall be made for 
transportation on railroads in the several Stetes, and 
changes from time to time as may be necessary to secure 
that object. 

Fourth—Such railroads as mav he hereafter construct 
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tions under which, in actual practice, drawheads 
are most frequently pulled out. 

In the second test the conditions under which 
breakages most often occur in handling cars in 
freight yards were imitated. The American type 
engine was not used. The 10-wheeler was attached 
to the first eight cars of the train and was moved off 
a little distance from the rest of the train, the 
brakes being set on the rear cars. The front portion 
of the train was then moved down upon the rear 
portion at a speed of five to seven miles per hour. 
It struck it with a whack which, of course, sent 
the buffers home, but so much of the shock was taken 
up by the buffers that no damage was sustained to 
any part. This test was repeated several times to 
the satisfaction of all present. 

During the lengthy trip which the train has made. 
giving exhibitions calculated to severely test the 
strength of every part of the device, only one break_ 
age of any sort has occurred, out of the 44 buffers 
with which the train isequipped. This was one of the 
small back-block castings, which failed from being 
imperfectly cast, the groove for the bolt by which 
it is fastened to the main sill being cast on one side 
so that the bolt brought a side strain on the casting. 
This has been the only breakage of any sort about 
the train. 

The present standard type of the Westinghouse 
friction buffer is illustrated in the accompaning en 
graving, and its action can be readily perceived. 
Our engraving is from a working drawing, giving a 
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caused by the pressure of the initial spring due to 
lin. compression, or until the follower plate L 
strikes the wedge plate N. 

The buffer is solidly constructed, and is easily at- 
tached to the car. It facilitates the uses of con 
tinuous draw rods, thus saving considerably the 
strain on the car body. 

The capacity of the buffer to take up shock and 
strain, as determined by tests made on both Riehle 
and Ohlsen machines, averages about as follows: 
Resistance due to initial spring . 13,000 Ibs. 


_ GOPENO vac cedcccasen sce 37,445 
draft spring... 18,000 


68,445 lbs. 
8,388 ft. Ibs. 


Total resistance..............- i 
W ork done in compressing friction buffer 
Work done in compressing present ordinary 
draft spring, 6x8 ins., 1354 ins. motion and 

18,000 Ibs. capacity...... ; vce Ma 
Ratio of work done in compressing buffer to 

work done in compressing ordinary draft 

spring 3 a 8388 1314 6.46 

These resistances are very considerably increased 
when the friction plates become dry in service, 
and, in many cases, resistances exceeding 100,000 
pounds have been developed. 

The cost of the buffer is $30 per car, subject to a 
discount of 10 per cent. for trial lots, or for com 
panies adopting the buffer as standard. The main 
draft spring and initial spring are furnished with 
the buffer. 

The delays from the pulling out of drawbars and 
the damage by broken drawgear and end sills are 


anly too well known to railway men. Certainly, a 


The Westinghouse Friction Buffer; Longitudinal Cross Section. 


ed and used for interstate traftic in the several States 
may be purchased by the National Government or not at 
its option. If the government shall at any time not elect 
to purchase railroad hereafter constructed and used for 
State traftic, it shall nevertheless have the right to make 
through rates from time to time for traflic over the same 
in connection with other State lines, and all such through 
rates shall be divided between the several lines owned by 
the government, and lines not so owned in proportion to 
mi'eage. 

Fisth—A board of national railroad directors, consisting 
of — persons, shall be appointed by the government, and 
such persons so appointed shall hold such offices during 
good behavior. The board of directors so appointed shall 
exercise general supervision over and issue all necessary 
general orders relative to the maintenance and operation 
of such railroads, subject to such laws as Congress may 
from time to time enact. 


Tests of the Westinghouse Friction Buffer. 


The Union Switch & Signal Co. recently equipped 
atrain of cars with the latest improved type of 
the Westinghouse Friction Buffer and has been giv- 
ing very interesting exhibitions of the working of 
this device at various railroad centers in the West. 
On Tuesday, Feb. 25, the last exhibition of the trip 
was given in the West Shore yards near New York 
City in the presence of a large number of railway 
men, who braved the discomforts and dangers of a 
very foggy voyage on the North River to see this 
interesting new device subjected to some severe 
tests, 

The train consisted of 22 Pennsylvania R.R. cars 
of 60,000 Ibs. capacity, all fully loaded and equipped 
with Janney couplers and Westinghouse quick act 
ing brakes, as well as the Westinghouse friction 
buffers. It was handled by two locomotives at the 
head, one a heavy 10-wheeler, and the other an 
American type engine. For the first test the brakes 
were set on several cars at the rear of the train, and 
at a given signal the engines were given full steam 
ahead a few yards and then full steam back, thus 
approximating as closely as possible to the condi- 





vertical longitudinal section of the buffer and show- 
ing the essential features of its mechanism. -1 isthe 
drawbar, which may be of any desired type, and is 
connected with the main draft spring /) and main 
draw rod ./in the usual way. Whena pull is exerted 
on the draw-head 1, the first effect is to compress 
the “initial spring” (‘by means of the pull on the 
main draw rod ./, transmitted through the back 
follower plate L to the spring (. 

This initial spring presses against the wedge 
block 0, forcing outward the wedge plates N,V 
and pressing together the interlocked friction plates 
P,P. This continues for the first inch of the draw- 
bar's motion, at which time the initial spring is 
pressing against the wedge block with a force of 
about 13,000 lbs. This presses the wedge plates N, 
outward with a force sufficient to cause a pressure 
on the friction plates of about 300 lbs. per square 
inch. There are 20 friction plates in all, and the re- 
sistance due to their friction, when the initial spring 
is fully compressed, is about 37,500 Ibs. It will be 
noted that not until the initial spring is fully com- 
pressed does the rear follower plate L, strike the 
wedge plates N,N, and start the friction plates 
sliding; any further motion must slide the friction 
plates and compress the main draft spring at the 
same time. 

When the drawbar 4 is driven in, as in the shock 
of making a coupling, the same action occurs. 

It might be thought that the wedging action of 
the block O, and plates VN N, would be apt to burst 
open the buffer body, B. With the buffer as first 
made, a very few breakages of this sort did occur, 
but the makers have substituted malleable for cast 
iron in the butfer body and have heavily reinforced 
it, and it will now stand all the strain that can 
come upon it. It will be noted that this can in no 
case exceed that due to the wedge block action 


device which takes up six or seven times as much 
of the shock of starting and stopping trains and 
drilling cars is worth a fair trial. It promises to he 
of special value for refrigerator cars, stock-cars and 
others, where the lading is peculiarly liable to in 
jury by shocks in transit. 

The experiments with the heavy train described 
above showed a smoothness of action, both in sudden 
starts and under the shock of collision, which was 
as much unlike the behavior of a train fitted with 
ordinary drawgear as can well be imagined. Every 
one knows the clatter and rattle with which an ordi- 
nary train gets under way. This was wholly absent 
in the pulling tests, even with all the jerk that two 
engines could give. 

It is alsoto be remembered that the need of a buffer 
better‘able to take up shocks is pretty certain to be 
felt even more severely in a few years. The use of 
automatic couplers, in spite of strict discipline, is 
likely to make men more careless in handling cars 
in the yards; and, even though the couplers be made 
strong enough to stand the blow, the strains on 
cars and injuries to their contents will be apt to be 
more serious than at present. 

Again, in our issue of Dec. 21, 1889, it was pointed 
out that one result, and a most important one, of 
the general use of automatic couplers and continu 
ous brakes on freight cars would be an addition of 
from 10 to 50 per cent. to the length of the freight 
trains on all lines of heavy traffic. This is made pos 
sible by the perfect control which the engineer has 
of his train, enabling him to run at high speeds 
through hollows and thus get over steep grades by 
the help of the momentum of his train. But to han 
dle such long trains as a heavy ten-wheeler can 
haul in this manner, will require better buffing ap 
paratus of some sort. This want, the device in ques 
tion seems to well supply. 
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Statistics of Railway Construction. 


UNITED STATES. 


(Accompanying Map No. 23 of the Progress and Pros- 
pects of Construction.) 


[In the following list it has been our intention to include 
all lines of railway which have some fair prospect of being 
completed or placed under contract or construction dur- 
ing the current year. It should not be understood from 
this that all or nearly all the following lines will probably 
be put under construction during the coming year, neither 
do we mean, on the other band, that the enterprises be- 
low described have a mere fighting chance of beginning 
actual work during 1890. The list presents simply a fair 
statement of the lines on which engineers and contractors 
have a prospect of securing work during the coming sea 
son. Itis presented, of course, with no such claims to 
accuracy a8we make for our maps of actual tracklaying, 
nor is it kW any means so full and accurate as our sectional 
maps, sinc: it is made up largely from reports made some 
‘ime ago. It will be found more accurate also, we pre- 
sume, with regard to independent enterprise than with 
regard to the extensions of the large systems, erring some- 
what by omission with regard to the latter. Used with 
these precautions, we trust the map and guide will prove 
a valuable guide to our engineer and contractor readers 
in planning the coming season's werk. 

Concerning the many enterprises omitted from the 
map and list as having little or no prospect for actual 
work during 180, we shall be pleased to receive further 
data giving additional reasons for their inclusion; and in 
like manner any which may be wrongly included or 
wrongly described in the following list we shall be 
pleased to correct on receipt of well attested data.] 


Canada, 


Ontario and Eastern Provinces. 


imbherstburg, Lake Shore & Blenheim,.— Projected, 
Amberstburg to Blenheim, 60 miles. Simon Fracer, 
Malden: Secretary, John Ald, Amherstburg. 

fylmer & Port Burwell.—Projected, Aylmer to Port 
Burwell, 15 miles. President, D. Marshall; Secretary, L, 
J. Winslow; both of Aylmer, Ont. 

Baie des Chaleurs,—Partly graded, Cascapedia, P. 
Y., to Paspebiac, 40 miles. Projected, Paspebiac to 

Gaspe, 80 miles 

Brantford, Waterloo & Lake’ Erie,—Surveyed, 
Brantford, Ont., to Toronto, 60 miles. 

Brockville, Westport & Sault Ste. Marie,—Surveyed 
Westport, Ont., to Palmer Rapids, 80 miles. 

Canadian Pacific.—Surveyed, Harvey, N. B., to Salis- 
bury, 113 miles 

Grand Trunk.—Projected, Waterloo to Elmira, Ont., 
tO miles. Projected, Haliburton, Ont,, to Mattawa, 110 
miles. 

Great Eastern,—Projected, Nicolet, P. Q., to Leeds, 63 
miles. 

Great Northern,—Under construction end of track to 
ste. Julienne, P. Q., 8 miles. 

Herejord.—Surveyed, Stewartstown, P. Q., to Ayers 
Flat, 12 miles. 

Intercolonial,—Under construction, River John_ to 
New Glasgow, N.S., 23 miles. Under contract, end of 
track to Grand Narrows, N. S., 46 miles. Projected, North 
Sydney, N.S., to Louisburg, 25 miles. 

Trondale, Bancrojt & Ottawa,—Located, Bancroft, 
(nt., to Lrondale, Ont., 40 miles. 


Kingston & Pembroke.—Projected, Sharbot Lake to 
Appleton, Ont., 45 miles; Renfrew to Portage du Fort, 
Omt., 12 miles; Renfrew to Eganville, 23 miles ; Calabogie, 
Ont., to Darling Mines, 10 miles. 

Lake Temiscamingue, — Under construction, Long 
Sault to Mattawa, Ont., 35 miles. Superintendent, Ed- 
mund Tassé¢, Ottawa, Ont. 

Lower Laurentian.—Under contract, end of track to 
Riviere a Pierre, P. Q., 50 miles. Chief Engineer, James 
‘‘adman; Contractor, C. A. Scott; both of Quebec, P. Q. 

Montreal & Western.—Under construction, St. Je- 
rome, P. Q., to Chute aux Iroquois, 70 miles, 

New Brunswick & Prince Edwards Island,.—Sur- 
veyed, Sackville, N. B., to Wird Point, N. B., 5 miles. 

New soundland.— Under construction, St. Johns, N. F., 
to Hall's Bay, 250 miles. 

Niagara Central.—Surveyed, Welland to Toronto, 
Ont... 78 miles. 

Nova Scotia Midland,.—Under construction, New 
Glasgow to Whitehaven, N.S., 60 miles. Chief Engineer, 
G. Rodman Price, Springville, N.S. 

Ottawe & Gatineau Valley,.- Under construction, 
Ottawa to Karyabaryua, 50 miles Chief Engineer, W. D. 
Harris, Ottawa, Ont. 

Pontiac Pacific Junction,— Projected, Black River 
to Pembroke, Ont., 14 miles 

Quebec Central,—Projected, St. Francis, P. Q., to 
Maine State line, 46 miles. 

Salisbury & Harvey.—Under construction, Harvey; 
N. B.. to Alma, 12 miles. Chief Engineer, J. P. Suverkrop, 
Superintendent, Chas. R. Scoles; both of Hillsboro 
xB 

Stewiache Falley «& Lansdowne. — Projected. 
Graham's Siding, N. S., to Westville, 596 miles. 

Tamiscouata,—Under construction, Edmundston, N. 
B., up St. John's River, 20 miles. Chief Engineer, R. 
(. Davy, Reviere du Loup, P. Q. 

Tobique Walley.—Projected, Trout Lake, N. B., to 
Plaster Rock, 28 miles. 

Vaudreuil & Prescott.—Under contract, Rigaud to 
Ottawa, Ont., 69.5 miles 


Western Counties,—Uader construction, Digby to 
Annapolis, N. S., 20 miles. 


Tetal,In process of construction, 754 miles. Surveyed 
or under survey, 388 miles. Projected, 601 miles, 
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Manito’ a. 

Canadian Pacific,—Under construction, Souris to 
Melita, 32 miles; under survey, Glenboro to Souris, 50 
miles. 

Great Northwest Central,—Projected, end of track to 
north 50 miles. Chiet Engineer, J. H. E. Secretan, Bran- 
don; Secretary, N. A. Allen, Ottawa, Ont. 

Manitoba & Northwestern.—Graded, Saltcoats to 
Yorktown, 17.5 miles. 

Port Arthur, Duluth & Western.—Under contract, 
Kamanistiqua to International boundary, 70 miles. 

Total,—In process of construction, 119 miles. Surveyed 
or under under survey, 50 miles. Projected, 50 miles. 


British Columbia. e 


Canadian Pacific.—-Under construction, Mission to 
the International boundary, 20 miles. 

Fairhaven & Southern,—New Westininister Southern 
R. R.—Under construction, New Westminister to Inter- 
national boundary, 20 miles. 

Total.—In process of construction, 40 miles. Pro- 
jected, 190 miles. 


New England. 


Maine. 

Boothbay Harbor,—Projected_ Boothbay Harbor to 
South Newcastle, 12 miles. Chief Engineer, Henry A. 
Hancox, Hudson, Mass. 

Castine & Bangor,—Surveyed, Castine to Bangor, 38 
miles. Under survey. Bangor to Milo, 38 miles. Presi- 
dent, Jas. Adams; General Manager, A. M. Deveraux; 
both of Bangor. 

George’s Valley.—Surveyed, Warren Station to Union 
(Common, 8 miles. Projected, Union Common to Belfast. 
20 miles. 

Kennebec Central.—Under construction, Augusta to 
‘Togus, five miles. Chief Engineer, Frederic Danforth; 
Assistant Engineer, O. H. Tripp; both of Danforth. 

Maine Shore Line.—Surveyed, Hancock to Calais, 98 
miles; branch to East Point, 16 miles. 

Northern Maine.— Surveyed, a Isle to Matta 
wamkeag, 114 miles. President, Geo. B. Wescott, Port 
land; Chief Engineer, Frederic Danforth, Gardiner. 

Phillips & Rangeley.—Surveyed, Phillips to Rangeley, 
27 miles. President, H. P. Clossen, Gardiner; Secretary, 
B. F. Timberlake, Phillips. 

Rockland, Rockport & Camden.—Surveyed, Rock, 
yort to Camden, 8 miles. President, P. J. Carleton- 
tockport; Chief Engineer, O. H. Trippe, Rockland. 

Rumford Falls & Buckfield.—Surveyed, Gilberts. 
ville to Rumford Falls, 14.6 miles. President, Wm. L. 
Putnam, Portland ; Chief Engineer, Parker Spofford, 
Bucksport. 

Shore Line Railway oj Canado,.—Projected, Prince- 
ton to Mattawamkeag, 55 miles. Chief Engineer, F. W. 
Holt, St. George, N. B 

Somerset,—Graded, Solon to Bingham, 7 miles. 


Taldo & Somerset,—Surveyed, Burnham Junction to 
’ : ie ' > ‘e jes i ‘ke . 
Canaan, 8 miles. President, U. R. Tuttle, Canaan; Chief 
Engineer, Henry A. Hancox, Hudson, Mass. 
Total,—In process of construction, 12 miles. Surveyed, 
and under survey, 368 miles. Projected, §7 miles. 


New Hampshire. 


Coneord, — Surveyed, Barnstead to Gilmanton, 6.5 
miles. 

Concord & Montreal,—Surveyed, Franklin to Tilton, 
4.5 miles. 

Moosilauke —Surveyed, Warren to Summit, of Mount 
Moosilauke, 9.5 miles. President, John N. Pearson, Con 
cord. 

Whitefield & Jefferson .—Projected, Jetferson to Errol, 
50 miles. 

Total .—Surveyed or under survey, 21 miles. Projected, 
50 miles. 

Vermont. 


Central Vermont.—Surveyed, Waterbury to Stowe- 
10 miles; Windsor to Bellow’s Falls, 25 miles. 

Clarendon & Pittssield.—Surveyed, Proctor to Bran- 
don, 13 miles, projected, West Rutland to Tinmouth, 10 
miles. 


Total,—Surveyed or under survey, 68 miles. 


Massachusetts. 


Grayston & Upton,—Under construction, Hopedale to 
Milford, 1 75 miles. Chief Engineer, H. P. Bean, Grafton 

Marlboro & Sudbury.—Surveyed, Marlboro to South 
Sudbury, 6.1 miles. Chief Engineer, H. A. Hancox, Hud- 
son. 

Maynard Branch,—Surveyed, Sudbury to Maynard, 
5.3 miles. Chief Engineer, Henry A. Hancox, Hudson, 

Old Cotony.—Under construction, North Attleboro to 
Walpole, 11 miles. 

Plymouth & Bournedale.—Projected, Plymouth to 
Bournedale, 22 miles. Chief Engineer, Henry A. Hancox, 
Hudson. 

Plymouth & Middleboro, —Projected, Plymouth to 
Middleboro, 16 miles. Chief Engineer, James M. Hodge, 
Plymouth. 

Total,—In process of construction, 13 miles. Surveyed 
or under survey, 18 miles. Projected, 38 miles. 

Connecticut. 

Hartyord & Connecticut Western.—Surveyed, Tar- 
iffville, Ct., to Springfield, Mass., 18 miles. 

Westerly & Jewett City.—Projected, Westerly, R. 1.. 
to Jewett City, Ct., 25 miles. Chief Engineer, Thos. F., 
Chappell, Pawtucket, R. 1. 

Total,—Surveyed or under survey, 11 miles. Projected, 
25 miles. 


Middle Atlantic. 


New York. 

Brookfield.—Under_ contract, North Brookfield to 
Brookfield, 7 miles, Chief Engineer, Walter F. Randall, 
Oneida; Secretary, M. L. Brown, Brookfield. 

Carthage & Adirondack,—Projected, Little River to 
Big Tupper Lake, 30 miles. 

Columbia & Renssalaer.—Projected, Hudson to Ni 
verville. 15 miles. John M, Pearson, Hudson. 

Cooperstown & Charlotte Valley.—Under construc- 
tion, West. Davenport to Davenport Center, 6 miles, 
Surveyed, Davenport Center to Katskill, 65 miles, 
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Delaware & North River,—Surveyed, Summitville to 
Kingston, 40 miles. President, Isaac M. Cox, Ellenville; 
Vice-President, Peter E. Farman, Port Jervis. 

Dunderberg Spiral,—Surveyed, Gravity road at 
Mount Dunderberg, 15 miles. Chief Engineer, Ira E. 
Hartwell, Wilkesbarre, Pa.; H. J. Mumford, Mauch 
Chunk, Pa, 

Ft, Plain & Richyield Springs.—Surveyed, Ft. 
Plain to Richfield Springs, 20 miles. President, Wm. 
Clark, Ft. Plain. 

Ft, Plain, Johnstown & Saratogu,— Under survey, Ft. 
Plain to Saratoga, 67 miles. President, Wm. Clark, Ft. 
Plain, 

Jones Mountain,—Surveyed, Becroft Mountain to 
Jonesburg, 12 miles. President, Fred W. Jones, Jones- 
burg. 

Kinderhook & Hudson,—Under construction, Kin- 
derhook to Hudson, 16.5 miles. President, R. H. Hunting- 
ton, Watertown; Chief Engineer, E. G. Ferris, Hudson. 

Lehigh Valley.—Butfalo & Geneva R.R. Surveyed. 
Geneva to Buffalo, 104 miles. 

Little Falls, Van Hornesville & Richjield Springs. 
-Projected, Little Falls to Richfield Springs, 7 miles. 
Chief Engineer, S. E. Burdick, Little Falls. 

Neversink Valley.—Surveyed, Fallsburgh to Never- 
sink, 10 miles 

Oncida, Oneonta & Richfield Springs.—Surveyed, 
Oneida to Oneonta, 75 miles. President, J. W. Warner, 
Oneida; Chief Engineer, W. F. Randall, Oneida. 

Port Jervis, Monticello & New York.—Projected, 
Monticello to Jeffersonville, 18 miles. 

Poughkeepsie & Mudson.—Surveyed, Hudson _ to 
Poughkeepsie, 41 miles. President, J. O. Clark, 34be Pine 
St., New York City. Chief Engineer, E. H. Burlingame, 
Providence, R. IL. 

Poughkeepsie & Southeastern.—Located, Poughkeep- 
sie to Hopewell, 11.2 miles. President, kK. L. Dwyer; Chief 
Engineer, H. F. Keith, 54 Market St., Poughkeepsie. 

Schenectady & Albany.—Surveyed, Schenectady to 
Albany, 15 miles. President, Verplanck Calvin; Chief En 
gineer, Jas. Brown; both of Albany. 

Troy & New England .—Under survey, Troy to Leba- 
non Valley R. R.. 35 miles. President, Walter P. War 
ren, Troy; Chief Engineer, C. E, Fogg, Poughkeepsie. 

Ulster & Delaware,—Under construction, Bloomville 
to Oneonta, 21 miles. Projected, Bloomville to Delhi, 6 
miles. 

Utica & Unadilla Vatley.—Under construction, end 
of track to New Berlin, 19 miles. 

Total,—In process of construction, 75 miles. Surveyed 
or under survey, 510 miles. Projected, 70 miles. 


New Jersey. 


Central R, R, of New Jersey.—Projected, Phillips- 
burg to Belvidere, 12.5 miles; Seabright to Atlantic 
Highlands, 5 miles. 

Lehigh Valley.—Under construction Roselle to New- 
ark 6.75 miles. 

Palisades.—Under construction, Weehawken. N. J., to 
Piermont, N. Y.. 30 miles. President, W, S. Opdyke: 
Secretary, Win. 8. Coe, both of New York City. 

Pennsylvania,—Under construction, Waverly to New 
York Bay, 6 miles. 

Philadelphia & Reading, — Under construction, 
Mount Ephraim to Spring Mills, 8 miles. 

Philadelphia & Seashore,—Under — construction, 
Winslow to Sea Isle City, 35 miles. Jas. M. E. Hildrith, 
Cape May: M. J. Kelly, Sea Isle City. 

Raritan River,—Under construction, New Brunswick 
to Bound Brook, 7 miles. 

Rockaway Valley.— Projected, Peapack to Morris- 
town, 15 miles. 

Trenton & Atlantic.—Surveyed, Trenton to Point 
Pleasant, 42.5 miles. 

Total,—In process of construction, 88 miles. Surveyed 
or under construction, 43 miles. Projected, 33 miles. 


Maryland. 


Baltimore & Drum Point. Under construction, 
Baltimore to Drum Point, 82 miles. Chief Engineer, 
Nicholas Goldsborough, 10 South Broad street, Baltimore. 

Baltimore & Eastern Shore,— Under construction, 
Easton to Salisbury, 40 miles. President, Jas. B. Seth, 
Easton; Chief Engincer, J. M. Jackson, Easton. 

Baltimore Belt.—Projected, in city of Baltimore, 7 
miles. President, Wm. Gilmor; Chief Engineer, Samuel 

tea, both of Baltimore. 

DeerCreek & Susquehanna,—Under contract, Bel Air 
to Stafford, 16 miles. President, Geo. M. Jewett, Church- 
ville 

Washington & Potomac. —Projected, Mechanicsville 
to Point Lookout, 40 miles. 

Total —In process of construction, 138 miles. Surveyed 
or under survey, 64 miles. Projected, 47 miles. 


Pennsylvania. 

Allegheny & -Kinzuc,—Projected, Sugar Junction 
south, 20 miles. 

Baltimore & Ohio.—Under construction, Taylorsville 
to Hornstone Quarries, 2 miles. Under survey, McKees- 
port to Jeanette, 15 miles. 

Bangor & Portland,—Located, Pen Argyle to Wind 
Gap, 25 miles 

Central R. R. of New Jersey.—Under construction, 
Easton, Pa., to Phillipsburg, N. J., 1 mile. 

Clarion Riwver.—Under survey, Clarion Station to 
Hallton, 12 miles. President. W. N. Hyde; Chief Engi 
neer, B. E. Wallendorf, Ridgeway. 

Cornwall,—Surveyed, Cornwall to Lancaster, 18 miles: 
Cornwall to Middleton, 18 miles. 

Cornwall & Lebanon.—Projected, belt line at Leba- 
non, 3 miles. 


Cumberland Valley.--Under survey, Ft. London to 
Mount Dallas, 27 miles. 


Delaware River & Lancaster.---Under survey, end of 
track to Lancaster, 33 miles. Contractors, Knauer & 
Harrison, St. Peters, Pa.; W.H. Davis, Pugtown; An- 
gelo Palladina, Kimberton. 

Easton & Northern.—Nearly | graded, Eastoa to 
Ashland, 10 miles. President, John T. Knight; Chief En 
gzineer, Peter Bradey; both of Easton. 

Gettysburg & Harrisburag.—Surveyed, Gettysburg, 
Pa., to Washington, D. C., 75 miles, 
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Johnsonburg & Bradford —Under 
Johnsonburg to Bradford, 35 miles. 
Floesch, Bradford. 

Lackawanna & Montrose. 
Montrose Station, 10 miles, 
trose, 


Lehigh & Lackawanna.—Under construction, 
Argyle to Stroudsburg, 15 miles. 

New York, Lake Erie & Western, 
dale to Honesdale, 12 miles. 

New York, Ontario & Western.—Under construction, 
Hancock, N. Y., to Scranton, Pa., 54 miles. 


Pennsylvania,—Under construction, Morrisville, Pa., 
to Morristown, N. J., 33 miles; end of track to Jack’s Run, 
2 miles. Under contract, Radebaugh to Arona, 9 miles. 
Projected, Butler Branch to Wintield Furnace, 10 miles; 
McKeesport to Besssemer, 4 miles. 

Pennsylvania, Lehigh & Bastevn.—Graded, Mata- 
moras west, 10 miles. Surveyed, end of grade to ‘Tom 
hicken, 90) miles. President, Samuel! Pierson; Chief Kngi- 
neer, 8S. M. Haight, both of 111 Broadway. New York 
City. 

Pennsylvania, Poughkeepsie & Boston, 
Slatington to Harrisburg, 80 miles. 

Philadelphia & Reading,-— Under construction, Bow 
mansdale to Harrisburg, 10 miles; Hartsville to New 
Hope, 16 miles. Surveyed, Quarryville to Oxford, 16 
iniles. Projected, Kalmig to Clark’s Valley, 5 miles: 
Philadelphia Terminal R. R. at Philadelphia, 4 miles; 
Lofty to coal fields, 25 miles. 

Pittsburg, Cannonsburg & State Line.—Projected, 
Pittsburg to West Virginia State Line, 40 miles. Presi 
dent, J. R. Donaldson, Cannonsburg, Pa.: A. B. Paul. 
Hopedale, O. 

Pittsburg, Shenango & Lake Erie, 
Amasa, Pa., to Conneaut, O., 50 miles. 
Schuylkill & Lehigh Valley. 

Station to Tremont, 56 miles. 

Titusville, Cambridge & Lake Erie. 
Titusville to Erie, 50 miles 
Engineer, F. P. James; both of Titusville. 

Turtle Creek Valley.—Partly graded, Stewarts to 
Murrysville, 6 miles. surveyed, Murrysville to Saltsburg, 
17 miles. 

Wilkesburre & Western, 
Shickshinny, 15 miles. 

Williamsport A 


construction. 
Chief Engineer, J. M 


Montrose to 
Lusk, Mon 


Surveyed, 
President, W. D. 


Pen 


Located, Carbon- 


Surveyed, 


Partly graded, 


Located, Bowman's 


Partly graded, 
President, A. H. Steel; Chief 


Surveyed, Rohrsburg to 


Binghamton,— Located, Williams- 


port to Dushore, 45 miles. President, Francis M. Ward; 

Chief Engineer, P. KE. Alden, Monroetown, Pa. 
Williamsport & North Branch,—Projected, Nord- 

mont to Bernice, 17 miles; Halls to Williamsport, 10 


miles, 
Wilmington & Northern, 
to Joanna Furnace, 2 miles. 
Total,—In process of construction, 303 miles. 
or under survey, 489 miles. Projected, 138 miles. 


Surveyed, Joanna Station 


Surveved 


Central Northern. 


Ohio. 
Cincinnati, Wheeling & New 
Morgan Junction to Freeport, 26 miles. 
,Cleveland & 
Falls, 3 miles. 
Columbus, Lima & Milwaukee, 


York,- 


Surveyed, 


Canton,— Projected, Solon to Chagrin 


Under construction 


Lima to Detiance, 40 miles. President, B. C. Faurot 
Chief Engineer, Samuel Craig; both of Lima 

Lancaster & Hamden,—Under contract, Hadley 
Junction to Wellston, 50 miles. Contractors, EK. P. Buell 


& Co.. Tarlton, 


Pittsburg, Akron & Western.—Under contract. Ak 
ron to Carey, 109 miles. 
Point Pleasant, Adelphi & Northiwestern,.—Under 


contract between Point Pleasant and 
x0 miles. 

Port Clinton Short Line. 
ton to Fremont, 20 miles, 
Clinton 


Sandusky, Ashland & Coshocton,—U nder contract, 
Sandusky to Ashland. 50 miles. President, G. C. Gardner; 
Chief Engineer, Chas. A. Judson; both of Sandusky. 

Sandusky, Columbus, Luke Brie & Southern. Sur 
veyed, Sandusky to Columbus, 110 miles. President, 
John McKilvey; Chief Engineer, Chas. A. Judson; both of 
Sandusky. 

Tijjin & Fremont 


Washington, C. H, 


Partly graded, Port Clin- 
President, E. H. Brennan, Port 


Surveyed, Marblehead to Upper 
Sandusky, 65 miles. President, J. O. Sloan: Chief Engi 
neer, J. G. Kaney, Toledo. 

Toledo, Columbus & 
to Columbus, 52 miles, 


Cincinnati,—Located, Kenton 
J.C. Williams, Kenton. 

Walhouding Vatley, 
Mansfield, 84 miles. 
Chief Engineer, J. A. 

Wheeling & Lake 
3 miles. 

Total,—In process of construction, 349 miles 
or under survey, 346 miles. Projected, 11 miles. 


Under survey, Kimbalton to 
President, A. J, Williams, Marietta: 
Hanlon, Canton. 

erie, 


Projected, Portland to Eric 


Surveyed 


Indiana. 


Cleveland, Cincinnati, St. Louis & Chieago.—Pro 
jected, Louisville to Aurora, 100 miles. 
Evansville & Terre Haute.—Under contract, Sand 


Creek to Richmond, 70 miles. 
Indianapolis & Vincennes. 
to Elletsville, 4 miles. 
Louisville, New Albuny & Chicago. 
line to Indianapolis, 90 miles. 
Ohio & Mississippi. 
to Bedford, 6.5 miles. 
Vincennes, Oakland City & Owensboro, 
Vincennes, Ind., to Owensboro, Ky., 70 miles. 
Jas. C. Rudd; Chief Engineer, W. B. 
Owensboro. 
Wabash, 
Total,—In process of construction, 76 miles. Surveyed 
or under survey, 173 miJes. Projected, 104 miles. 


Projected, North Bedford 
Surveyed, main 


Under construction, Riverside 
Surveyed, 
President, 
Eells: both of 


Surveyed, Wabash to Laketon, 13 miles. 


Michigan. 
Au Sable & Northwestern.—Projected, Potts to Hill 
man, 18 miles. Chief Engineer, J. F. Wilson, Potts. 
Chicago & Northwestern,—U nder Beach 
wood to Sec. 9, T. 10, 7 miles. 
Chicago & 
tween Baldwin and Traverse City, 35 miles 


contract, 





West Michigan.—Under coustruction, ve- 


Cincinnati, Jackson & Mackinaw,.—Surveyed, Addi 
son to Jackson, 20 miles. 

Detroit & St, Clair River.—Surveyed, Center Line to 
St. Clair, 43 miles. President, C. McElroy, St. Clair. ‘ 
Detroit, Charlevoie & Escanaba,—Under construc 
tion, Petoskey City to Charlevoix, 15 miles. President. 
R. M. Cherrie; Chief Engineer, S. H. Beardsley, both of 

Charlevoix. 

Lansing & Northern.—Projected, Lansing north, 30 
miles. President, Arthur A. Bement, Lansing; Chief 
Engineer, Quincy A. Thomas, Oxford. 

Manistée & Grand Rapids.—Under 
Manistee south, 5 miles. 

Manistee & Northeastern,—Surveyed, 
to Traverse City, 26 miles. 

Pennsylvania,—Grand Rapids & Indiana R. R. Pro- 
jected, 2 miles north of Big Rapids to Ludington, 42 
miles. 

Toledo, Ann Arbor & North Michigan.—Under con- 
struction, Benzie Co. line to Frankfort, 19 miles. Sur- 
veyed, Mount Pleasant to Big Rapids, 40 miles, Project- 
ed, Ann Arbor to Detroit, 29 miles. 

Total,—In process of construction, 81 miles. Surveyed 
or under survey, 129 miles. Projected, 119 miles. 


construction 


end of track 


Illinois. 

Centrlia & Chester,—Surveyed. 
mont, 92 miles. 

Illinois Central.—Partly graded. Chicago, Burling 
ton & Quincy R. R. crossing to Chicago, 8.6 miles. 

Pawnee,.—Projected, St, Louis & Chicago junction to 
Auburn, 90 miles. Secretary, C. E. Clayton, Pawnee. 

St. Louis, Alton & Springfield.—Partly graded, 
Bates to Springfield, 14 miles. 


Coulterville to Alta 


Total.--In process of construction, 23 miles, Surveyed 
or under survey, 92 miles. Projected, 9 miles. 
Wisconsin. 
Black River Falls & Eastern.—Surveyed, Blagk 


River Falls to Green Bay, Winona & St. Paul R. R., 23 
miles. President, Hugh M. Price, Black River Falls; 
Chief Engineer, A. S. Cooper. 

Goodyear, Neilsville & Northern,.—Projected, Saddle 
Mound to Neilsville, 20 miles President, D. A. Good 
year: C. A. Goodyear; both of ‘Tomah. 


Sault Ste, Marie &Northwestern,—sSurveyed, Eleva 


to Alma, 29 miles. President, N. C. Foster; Chief Engi- 
neer, Jas. MeIntyre: both of Fairchild. 


Total,—Surveyed or under survey, 52 miles. Projected 
20 miles. 
South Atlantic. 
Virginia. 
Atiantic & Danville, Danville & East Tennessee 


R.R.— Under survey, Danville to Bristol, 175 miles. Main 
line to Buffalo Lithia Springs, 3 miles. 

Chesapeake & Ohio.—Projected, Clifton 
Warm Srings, 22 miles. . 

Craig Mineral,—Under construction, Eagle Rock to 
New Castle, 25 miles. President, J. W. Marshall; Gen- 
eral Manager, W. G. Sears; both of New Castle. 

Farmville & Powhattan,.—Under construction, end 
of track to Farmville, 14 miles. President, Jas. Hobson, 
hock Castle; Chief Engineer, H. A. Whiting, Powhattan. 

Lynchburg & Durham,.—Under construction, South 
Boston, Va., to Durham, N. C., 45 miles. 

Lynchburg Belt R.R,—Surveyed around city of 
Lynchburg, 35 miles President Peter J. Otey; Chief 
Engineer, Rk. T. Gleaves: both of Lynchburg. 

Norfolk & Western.—Under construction, Sword’s 
Creek to Norton, 59 miles; main line to Burton’s Point, 10 
miles. Surveyed, Reed Island to North Carolina State 
line, 35 miles. 


Forge to 


Orange & Keysville.—Under construction, Farmville 
south, 6 miles; Aroon north, 11 miles. Chief Engineer, 
rhos. Moore, 912 East Main St., Richmond; contractors. 
Gamble & Granville, East Saginaw, Mich. 

South Atlantic & Ohio.—Under construction, Natural 
Tunnel to Big Stone Gap, 24.6 miles. President, Nathaniel 
Thayer; Chief Engineer, W. F. Gordon, both of Bristol. 

Staunton & West Augusta.—Under contract, Staun- 
ton to Dora Coal Fields, 25 miles. President, R. N. Pool, 
Staunton; Engineers. Hill & Stout, 42 Broadway, New 
York City. 

Western Maryland.—Surveyed, Williamsport, Md., to 
(berry Run, Va., li miles. 

Tote!.—In process of construction, 224 miles. Surveyed 
or under survey, 212 miles. Projected, 22 miles, 


West Virginia. 


Chesapeake & Ohio.—Under construction, New River 
to Riverview, 25 miles. 
Fairfield to mines, 


Kanawha.-Under construction, 


9 miles 

Monongahela River.—Under construction, Shinnston 
to Clarksburg, 17 miles. President, J. N. Camden, Park 
ersburg. 

Norfolk & Western. 
up Big Creek, 4 miles. 
lronton, O., 195 miles. 

Ohio & West Virginia Southern.—Under survey, 
Marietta, O., to Braxton, W. Va., 75 miles. President, T. 
W. Moore: Vice-President, Wm. M. Morse; both of Mari- 
etta, O. 

Ohio River.— Ravenswood, Spencer & Glendale R. R. 
Projected, Ravenswood to Spencer, 25 miles. 

West Virginia Central.—Projected, Elkins to Buck- 
hannon, 35 miles; Elkins to Williams’ River, 72 miles. 

West Virginia & Pennsylrania.—Surveyed, Rowles 
burg, W. Va., to Fairchance, Pa., 30 miles. President, 
Thos. G. Hillhouse, New York City; Chief Engineer, C. F. 
Gallagher, Rowlesburg, W. Va.; Vice-President, Geo. M. 
Hoover, New York City. 

Wheeling, Wellsburg & State Line. 
Wheeling to Pennsylvania State line, 25 miles. 
dent. Samuel George, Wellsburg, W. Va.; A. 
Hopedale, O. 
Line R. R. in Pennsylvania.) 

Total.—I\n process of construction, 73 miles. 
or under survey, 305 miles. Projected, 132 miles. 

North Carolina. 


Under construction, Richlands 
Surveyed, Forks of Elkhorn to 


Presi 


{ibemarle & Pantigo.—Under construction, end of 


track to Cresswell, 4 miles. 
Itlanta, Asheville 


Atlanta, Ga.. to Roanoke, Va., 400 miles. President, 


Surveyed, 


B. Paul, 
(See also Pittsburg, Cannonsburg & State 


Surveyed 


& Baltimore.—Under survey, 
Nat. 


Atkinson ; Chief Engineer, J. T. Broadley ; Secretary, 
J. E. Rankin, all of Asheviile. 

Atlantic Coast Line.—Under contract, Greenville to 
Kingston, 28 miles. 

Cape Fear & Cincinnati,—Surveyed, Wilmington to 
Southport, 25 miles. President, Frank Brown; Vice- 
President and Chief Engineer, Geo, B. Morton, Baltimore, 
Md, 

Cape Fear & Yadkin 
Parkersburg to Fayetteville, 27 miles. 
Airy to Virginia State line, 9.5 miles. 

Charleston, Cincinnati & Chicago.—Under con- 
struction, Rutherfordton, N. C., to Minneapolis, Va.. 208 
miles. 

Fayetteville & Aberdeen.—Surveyed, Fayetteville to 
Raleigh & Augusta Air Line R. R., 45 miles. President, 
James Blue; Secretary,Z. W. Whitehead: W.G. McDuffie; 
all of Fayetteville 

French Broad Valley.—Under contract, Asheville to 
Wilson's, 30 miles. President, C. S. Dyott; Chief En- 
gineer, H. M. Ramseur; both of 52 Wall St., New York 
City. 

Linville Improvement Co.—Under survey, Cranberry 
to Linville, 13 miles. President, Hugh McRae; Chief En- 
gineer, J. R. Irwin; both of Linville. 

Murfreesboro.—Projected, Murfreesboro to Conway, 
7 miles. President, B. B. Winborne, Murfreesboro. 

Richmond & Danville.—Under construction, end of 
track to Wilkesboro, 53 miles; end of track to Murphy 
3 miles. 

Roanoke & Southern.—Under 

Liver to Martinsville, 39 miles. 

Wilmington, Onslow & East Carolina.—Under con- 
construction, Wilmington to Jacksonville, 48 miles. Rich- 
ard Lamb, 1 Broadway, New York City. 

Yadkin.—Surveyed, Salisbury to Norwood, 42 miles. 
President, Theo. F. Klutz; Chief Engineer, Maj. Gordan: 
Secretary, A. H. Boyden; al! of Salisbury. 

Total,—Track laid in 1890, 27 miles. In process of con- 
struction, 316 miles. Surveyed or under survey, 39) miles. 
Projected, 7 miles. 


Valley.—Track laid in 189), 
Surveyed, Mount 


construction, Dan 


South Carolina. 


Camden, Chester & Gajfney.—Under survey, Chester 
to Gaffney City, 49 miles. Presicent, J. V. Sarratt, 
Chester. 

Charleston, Sumter & Northern. 
Eutawville to Pond Bluff, 6 miles 
Cheraw, 65 miles. 

Columbia, Newberry & Laurens.—Under construc- 
tion, Broad River to Newberry, 16.5 miles. President, H. 
E. Mosely, Prosperity: Chief Engineer, Chas. Ellis, Jr., 
Columbia. A 

Mt Pleasant & Seaview City.—Surveyed, Charles- 
ton to Seaview City. 7 miles. President. Rupert C. Gil- 
christ; Secretary, W. P. Fleming; both of Charleston. 

Seaboard Air Line.—Georgia, Carolina & Northern R. 
R.—Under contract, Chester to Savannah River, 90 miles. 

South Bound .—Surveyed, Columbia to Perry, 30 miles; 
Barnwell to Savannah, 85 miles. . 


Total.—In process of construction, 107 miles. 
or under survey, 168 miles. Projected, 65 miles. 


Under survey, 
Projected, Sumter to 


Surveved 


Ceorgia. 


Abbeville & Waycross. Under 
Waycross. 8% miles. President, J 

ilbany, Florida & Northern,—Surveyed, Albany to 
Cordell, 40 miles. President, Nelson Tift, Albany. 

Athens & Jejfferson.—Surveyed, Athens to Jefferson 
iS miles. President. R. B. Russel, Athens. 

Augusta & West Florida.—Under survey, 
to Thomasville, 230 miles. President, C. E. 
Warren Block, Augusta. 

Central R, R,. of Georgia, 
broke to Sierling, 50 miles, 

Chattanooga, Rome & Columbus, 
ton to Columbus, 101. 

Chattanooga Southern.—-Under construction, end of 
track to Alabama State line, 40 miles. 

Columbus Southern.— Under construction, Richmond 
to Albany, 47 miles. Chief Engineer, W. S. Green, Room 
2, Webster Building, Columbus, 

Darien Short Line.—Projected, Darien to Walthor- 
ville, 19 miles. President, R. N. Walker, Darien. 

Dover & Statesboro.—Projected, Statesboro to Way- 
cross, 9) miles. President, Fred. Lockhart; Chief Engi 
neer, Gordon Gairdener; both of Augusta 

Empire & Dublin.— Projected, Hawkinsville to Geor- 
gia Southern & Florida R. R., 15 miles, 

Florida Midland & Gulf.—Under 
Ga., to Deadman's Bay, Fla., 9) miles. 
Tennille; W.S. West, Valdosta. 

Georgia Southern & Florida.— Macon & Birmingham 


survey, Abbeville to 
DD. Maynard, Abbeville. 


Augusta 
Smith, 3 


Under construction, Pem- 


Projected, Carrol- 


Valdosta. 
BK. Thomas 


survey, 
Ww. 


R. R.—Under construction, Macon, Ga., to Birmingham, 
Ala., 130 miles. Under contract, Tifton to Thomasville, 
55 miles. 


Savannah, Americus & Montgomery. 
struction, Oconee River to Stirling, 20 miles. 

Total.—In process of construction, 157 miles. 
or under survey, 533 miles. 


Under con 


Surveyed 
Projected, 246 miler. 


Florida. 


itluntic, Gulf & Havrana.—Partly graded. St Augus- 
tine to New Smyrna, 65 miles. President, Jno. D. Stetson, 
Philadelphia, Pa.; Chief Engineer, D. D. Rogers, Dayton, 
Ala. 

Augusta, Tallahassee & Gulf.—Under construction, 
Tallahassee to Appalachicola, 65 miles. Contractors, R. 
P. McCormick & Co., Kansas City, Mo.; Col. Wm. Bailey, 
10 Broadway, New York City. 

Florida Central & Peninsular 
tion, Tampa to Plant City, 22.5 miles. 

Florida Midland.—Partly graded, Harpers to Kissim- 
mee, 12 miles. 

Georgia Southern & Florida.—Tracklaying in pro 
gress, mile post 232 to mile post 266, 34 miles. 

Palatka & Anelote.—Under construction, Palatka 
south, 10 miles. President, W. H. Wren, 15 Cortlandt 
Street, New York City; Chief Engineer, W. E. Strong, 
Palatka. 

Suwanee River.—Projected, end of track southeast, 
13 miles. 

West Florida & Alabama. 
ley to St. Andrew’s Bay, 40 


Under construc- 


Under construction, Chip - 
miles. President, J. D 
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Perrong, Wewahitchka; J. H. Hamilton, 18 Broadway, 
New York City. 

Total,—In process of construction, 357 niles. Surveyed 
or under survey, 70 miles. Projected, 13 miles 


Gulf and Mississippi Valley. 
Kentucky 


Kowling Greow A Northern Surveved, Bowling 
Gireen to Chesapeake. Ohio, and Southwestern R. R., 40 
mile Chief Engineer. H Sawyer; Secretary, M. H. 
Crump, Bowling Gieen. 

Covington Transjer.—Partly graded, Covington to 
Ludlow, 2 miles, 

Kentucky Union.—Under construction, Lexington to 
Winchester, 20 miles: Kentucky River to Jackson, 18 
tlilics 

Lewington Belt.—Under construction, at city of Lex- 
ington, § miles. President, Chas. H. Steele; Chief Engi 

eer, A. L. Totten, Lexington. 

Louisecille Southern.— Richmond, Nicholasville, Irving 
& Beattyville R. R.—Under construction, Versailles to 
Beatty ville, 95 miles. 

Ohio & Big Sandy Under construction, Richardson, 
Ky to Pocahontas, Va., 70 miles. 

Owensboro, Falls of Rough & Green River.—Under 

onstruction, tr ordsville to Falls of Rough, 10 miles. 

Paducah, Tennessee & tlabama.—Under survey, 
Paducah to Alabama State line, 150 miles. J. H. Con- 

innon, 45 Broadway, New York City 

futal.— In process of construction, 208 miles, Surveyed 
or under survey, 85 miles. 

Tennessee. 

Birmingham, Jacksou & Kaunsas City. -Surve yed, 
Jackson to Dyersburg, 40 miles. Robert J. Gates, Mem 
phi 

Cincinnati, Alabama & Atlantic.—UCnder construc 
tion, Tullahoma, Tenn., to Huntsville, Ala., 55 miles 
President, M. P. Campbell; Chief Engineer, O. H. P. Cor- 
neli; both of Tullahoma, Tenn 

Decatur Chesapeake & New Orleaus,—Under survey, 


Booneville to Gallatin, 80 miles. (For officers see Ala 
bata. 


Genesis & Obed River.—Surveyed, end of track to Bon 
Air, 26 miles. 

Knorcille & Northeastern. Under construction, 
Knoxville, northeast, 20 miles. Chief Engineer, W. A 
Parke; Robert Pritchard; both of Knoxville. 

AKnowvville Southern.—Under construction, Knoxville 
to end of track, 40 miles: Hiawassee River to end of track, 
15 miles 

Louisville & Nashville. Under survey, Clarksville to 
Dickson, 35 miles. 

Widdlesborough Belt.--Under construction around 
Middlesborough, 12 miles. General Manager, Alex. <A. 
Arthur, Knoxville; Chief Engineer, F. Neher, Middles 
borough 

Missouri, Tennessee & Georgia.—Under contract, 
Hickman, Ky,. to Humboldt, Tenn., 85 miles. President, 
i B. Wright, Humboldt, Tenn.; Chief Engineer, J. J. 
Williams, Jackson, Tenn. 

Nashville & Kunowville.—Under construction, Buffalo 
Valley to Cookeville, 22 miles. 

Paint Rock Coal & Coke Co.—Under construction, 
Oneida to mines, 4.5 miles. President, H. S. Green, St. 
Louis, Mo.; Chief Engineer, Harry Bosler, Oneida. 

Raleigh Springs.—Under contract, Memphis to Ra- 
leigh, 11 miles. President, John Furguson; General 
Manager, E. Scott; both of Memphis. 

seuthernu Coal, lrou & Railway Co.—Under sur- 
vey, Asheville, N.C., to Athens, Tenn., 125 miles. Presi 
dent, Chas. Grant: Chief Engineer, Luther C. Wolkins, 
Morristown. 


Pennessece Vidland,—Under construction, Perry ville 
to Nashville, 92 miles 

futat.—In process of construction, 405 miles. Surveyed 
or under survey, 331 miles. Projected, 15 miles. 

ALABAMA. 

Habama Midland.—Under construction, Troy to end 
of track, 23 miles; Montgomery to Tuscaloosa, 106 miles. 

Birmingham, Shegjield & Tennessee River.—Under 
onstruction, Jasper to Georgia Pacific R. R., 9.5 miles. 

Blue Mountain Mineral.—Under construction, An- 
niston to Kast & West Ry. of Alabama, 20 miles; Presi- 


dent, Jas. Cook: J. A. Gaboury, Jacksonville. 
Dauphin Istand.—Partly graded, Mobile to Dauphin 
island, 36 miles. Chief Engineer, F. K. G. Wright, Venc 
liayton & Paunsdatle.—Under construction, Dayton 


to Faunsdale, 8&5 miles President, R. W. Rice; Secre 
tary, H. W. Morgan; both of Dayton. 

Decatur, Chesapeake & New Orleanus.—Projected, 
Pennessee State Line to Decatur, 30 miles. President, 
G. C. Sandusky, Shelbyville, Tenn.; Chief Engineer; C. H- 
Rose Fayetteville, Tenn. 

hast Tennessee, Virginia & Georgia.—Under con 

tion, Savage Creek to Blocton, 12 miles. 


florence Northern.—Partly graded, Florence north 25 
unnile President, W. B. Wood; Chief Engineer, A. G. 
Negley: both of Florence. 

Greenville & Southeastern, Surveyed, Greenville to 
Elber, 51 miles. President, 1). G. Dunklin; Secretary, 
\. G. Steinhart; Treasurer, J. T. Steiner; all of Green- 


Gurley’s & Paint Rock.—Projected, Port Deposit, 
Ala., to Winchester, Tenn., 60 miles. F. B. Gurley, Gur- 
Lancy dachkson Limber Co Under construction, end 
track to Piedmont, 18 miles. Chief Engineers, P. S. 


Fitzgerald, Gadsden; J.C. Lancy, Laney. 
Loawisvcille & Nashville Projected, Oxmoor to Boyle, 
WW miles; Sylacauga to Longview, 35 miles. 


fotel,—In process of construction, 401 miles; surveyed 
under survey, 87 miles; projected, 120 miles. 


Mississippi. 
Georgia Pacisie.—Under construction, Itta Bena- 
th, 40 mile Surveyed, 40 mile post to Johnstown, 20 


Louisville, New Orleans & Teras.—Projected, Yazoo 
City to Vicksburg, 45 miles 

Mobile, Jackson & Kansas City.—Surveyed, Mobile, 
Ala.. to Brandon, 176 miles. President, F. A. Luling; 
Chief Engineer, J. W. Nicol, both of Mobile, Ala. 


ENGINEERING NEWS 


fotal.—In process of construction, 40 miles; surveyed 

or under survey, 160 miles; projected, 45 miles 
Louisiana. 

Houston, Central Arkansas & Northern,—Under 
construction, near Rouge, La., to Pine Blutf, Ark., 100 
miles. 

Kansas City, Watkins & Gulf.—Under construction, 
Lake Charles, north 50 miles. President, J. B. Watkins, 
Lawrence, Ka.; P. H. Philbrick, Lake Charles, La. 

Louisiana North & South,—Projected, Homer, La., to 
Hope, Ark., 60 miles. 


New Ovleaus Belt.—Projected, Belt Line at New Or 
leans, 17 miles. Chief Engineer, E. L. Corthill, Chicago, 
Il. 

New Orleans, Ft. Jackson & Grand Isle,- Under 
construction, end of track to Fort Jackson, 58 miles. 
President, H. C. Warmouth; Chief Engineer, Chas. 3. 
Dwight; 25 Carondelet St., New Orleans. 

New Orleans, Natchez & Ft, Seott,—Under construc 
tion, Tensas River to Rayville, 59 miles. Chief Engineer, 
W. Dunbar Jenkins, Natchez, Miss. 

Votal.—-In process of construction, 177 miles. Projected, 
27 miles. 

Southwestern. 


Missouri. 

Chicago, Kausas City & Teras,—Projected, Smith- 
ville to Edgerton, 10 miles. 

Cleceland, St. Louis & Kansas City.—Vartly graded, 
St. Charles, Mo. to Alton, Ul, 20 miles; Hamburg to 
Pinkney, 36 miles. Chief Engineer, J.T. K. Hayward; 
E. C.S. Hay ward, St. Charles. 

(rreensield & Northern.—Under construction, Green- 
tield to Stocton, 22 miles. President, L. W. Shafer, Green- 
tield. 

Kansas City, Kort Smith & Southern, —Projected, 
Splitlog, Nev., to Fort Smith, Ark., 100 miles. 

Kansas City, Necada & Fort Smith,—Under survey, 
Kansas City to Monett, 160 miles. President, E. L. Mar 
tin; Chief Engineer, F. W. Bond; both of Kansas City. 

Kansas City Surburban Beit.—Under construction 
at Kansas City, 18 miles. President, E. L. Martin; Chief 
Engineer, J. W. Heylman; both ot Kansas City. 

Votal,—In process of construction, 116 miles. Surveyed 
or under survey, 160 miles. Projected, 128 miles. 

ARKANSAS. 

Arkansas Gulj.—Surveyed, Pandleton to Louisiana 
State line, 85 miles President, W. R. Bergholz, 15 Cort- 
landt St., New York City. 

Louisville, New Orleans & Tewras.—Under construc- 
tion, Transfer R. R. at Helena, 9 miles. 

Kansas City, Arkansas & New Orleans.— Under con- 
tract, Stuttgart north, 30 miles. President, George M. 
Karbour, Beebe. 

Wississippi & Little Rock,—Under construction, Dun- 
can to Little Rock, 61 miles President, P. C. Dooley; 
Vice-President, 8. L. Harr, Fairmont. 

Stuttgart & Arkansas Post.— Under construction, 
Dewitt to Pendleton, 45 miles. Secretary, T. H. Leslie, 
stuttgart. 

Tevarkand & Northern,—sSurveyed, Red River north: 
15 miles. Chief Engineer, J. E. Dougherty, Texarkana, 
Tex. 

Total,—In process of construction, 235 miles. Surveyed 
or under survey, 100 miles. Projected, 135 miles. 

Texas. 

fhustin & Northivrestern., Surveyed, Marble Falls to 
Llano, 15 miles. 

Brazos Terminal.—Surveyed, Valasco to Arcola, 40 
miles. President, Wm. D. Lee, Leavenworth, Kan 

Dallas, Pacijyie & Southeasternu.—Under construction, 
Dallas to Rhome, 70 miles. Chief Engineer, W. J. Sher- 
man, Dallas. 

Fort Worth & Albuquerque.—Located, Fort Worth 
west 30 miles. President, Chas. C. Black, Fort Worth; 
Chief Engineer, Stephen D. Temple, Chicago, Il. 

Fort Worth & Rio Grande.—Under construction, 
Dublin to Comanche, 16.5 miles. 


Red River, Sabine & Western.—Under construction, 
Palestine to San Augustine, 110 miles. President, L. W. 
Lloyde, Nacogdoches 

San Antonio & Aransas Pass.—Under construction, 
on Waco branch, 77 miles; located, Houston, east 45 
miles: surveyed, Kennedy to Laredo, 150 miles, 

Weatherpord Mineral Wells & Northwestern. 
Under construction, Weatherford to Mineral Wells, 18 
mniles. President, R. L. Stone, Kansas City, Mo. 

Vellow Pine Lumber.—Projected extension, 25 miles. 
General Manager, W. N. Carson, Colmsneil. 


fotal.—in process of construction, 292 miles. Sur 

veyed or under survey, 280 miles. Projected, 25 miles. 
Kansas. 

Hutchinson & Southern.—Under construction, King- 
man to Indian Territory line, 48 miles Chief Engineer, 
Edward Powers, Delavan, Wis. 

Kansas City, Wyandotte & Northiwestern,—sur 
veyed, Carbondale to Wichita, 125 miles. 

Missouri Pacijie,—Under construction, Ft. Scott, 
Kan., to Rich Hill, Mo., 27 miles. Projected, Rich Hill to 
Tipton, Mo., 105 miles. 

Topeka, Westmoreland & Marysville,—Projected, 
end of track to Odell, Neb., 104 miles. Chief Engineer, 
Robert Giles, North Topeka, 

Votal,—In process of construction, 55 miles. Surveyed 
or under survey, 126 miles. Projected $9 miles. 

Colorado. 

Ispen & Southern,—Projected, Aspen to Ashcroft, 36 
niles. President, H. A. W. Tabor, Denver. 

Denver & Rio Grande,—Graded, Manitou to Pike's 
Peak, 9 miles. Under construction, Rifle Creek to Grand 
Junction, 64 miles, ; 

Silverton,--Projected, Silverton to Eureka, 9 miles. 

Total,—In process of construction, 730 miles. Projected, 
45 miles. 

Indian Territory. 

Chicago, Rock Island & Pacifie.—Under construc- 
tion, Okarche to Fort Sill, 90 miles. 

Choctaw Coal & Railway Co,—Under construction, 
end of track to Cavanal, 50 miles. General Manager, E. 
D. Chadwick, McAlester. 

Denison & Washita Valley,—Under construction, Le 
high, Ind. Ter., to Denison, 'Tex., 55 miles, 

Total,—In process of construction, 195 miles. 
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Northwestern. 


Minnesota. 


Chicago & Northwestern,—Under construction, Kas- 
son to Mantorville, 3 miles. 

Duluth & Winnipeg.—Projected, Mississippi River to 
Internationa) boundary, 150 miles. 

Duluth, Red Wing & Southern,—Projected, Zumbro- 
ta to Albert Lea, 57 miles. 

Winona & Southwestern. Projected, Utica to lowa 
State line, 100 miles. Chief Engineer, D. W. Wheeler, 
Winona. 


_ Total.—In process of construction, three miles. Pro- 
jected, 307 miles. 


South Dakota. 


Deadwood Central,-Projected, Deadwood to Port 
land Mine, 12 miles. 


Forest City & Southeastern,—Partly graded, Gettys 
burg to Forest City, 17 miles. Secretary, J. J. S. Hassler, 
Forest City. 

Huron, Chamberlain & Black Hills.—Projected, 
Huron to Chamberlain, 79 miles. President, D. H. Henry, 
Chamberlain; Chief Engineer, 8, T. Harmston, Alpena. 

Total.—In process of construction, 20 miles, Projected, 
91 miles. 

Montana. 


Great Northern,—Under construction, Beulah to 
Monarch, 20 miles. Projected, Butte to Missoula, 120 
niles. 

Montana & Canadau.—Projected, Fort Benton to Leith 
Bridge, 185 miles. President. Sir Alexander T. Galt 
Montreal, P. Q.; Secretary, Hon. 8. T. Hauser, Helena 

Northern Pacisgie.—Under construction, end of track 
to Poney, 15 miles: end of track to Elkhorn, 9.5 miles; end 
of track to Mullan, Idaho, 89 miles. 


Total,—In process of construction, 109 miles, Projected 
230 miles. 


Nebraska. 

Pacifie Short Line, -Partly graded, Sioux City, 
la., west 100 miles. Surveyed, 100 miles past to Ogden, 
Utah 800 miles. President, Millard R. Jones, New 
York City; Chief Engineer, L. H. Clark, Sioux City, Ta. 

Yankton, Norjpolk & Southiwestern,—-Under contract: 
Yankton, So. Dak. to Norfolk, Neb., 70 miles. President: 
Jas. H. Teller; Chief Engineer, D. C. Rice; both of Yank 
ton. 

Total,—In process of construction, l67miles. Surveyed 
or under survey, 300 miles. Projected, 5 miles. 


Pacific. 
California. 

Vevada— Calipornia—Oregou,—Projected end ol 
track north to Madaline, 583 miles 

San Diego, Cuyamaca & BRastern,- Under construc 
tion, Lakeside to Foster’s, 3 miles. G. D. Waterman, Sau 
Diego. 

Southern Pacisice.--Under construction, Picnic Grove 
to Yuba City, 16.8 miles. 

fotal,—In process of construction, 20 miles. Projected: 
53 miles. 

Oregon. 

Astoria & South Coast.—Projected end of track to 
Hillsboro, 86 miles. Chief Engineer, Henry B. Thielsen, 
Astoria, 

Oregou Pacizic.— Projected, end of track east 10 miles, 

Oregon Railway & Navigation Co,—Under con- 
struction, La Grande to Wallowa, 35 miles. 


Salem, Tilamook & Astoria,—Under survey, Salem 
to Astoria, 120 miles. John G. Wright, J. A. Manning; 
both of Salem. 

Siuslaw & Lasternu.—Surveyed, Eugene to Florence, 50 
niles. President, A. G. Hovey; Chief Engineer, Alfred 
Kirkland, Eugene. 

Total,—In process of construction, 35 miles, Surveyed 
or under survey, 170 miles. Projected, 96 miles. 


Washington. 

EUlensburg & Northeastern—Under construction, EB] 
lensburg, northeast, 30 miles. President, Jno. C. Shoudy: 
V.C. Lloyd; both of Ellensburg. 

Fairhaven & Southeru.—-Under construction, Fair 
haven to International boundary, 2&8 miles. President. 
Nelson Bennett; Vice-President, FE. M. Wilson; both of 
Tacoma; Chief Engineer, J. J. Donovan, Fairhaven 

Mason County Central,—Under censtruction, end of 
track south 6 miles. President, W. H. Kneeland, Shelton. 

Norther Pacijfie.— Under construction, Alinira to 
Grand Coulee, 15 miles. 

Pasco Goldendale & Kastern.—Projected, Goldendale 
to Pasco, 105 miles. President, R. O. Dunbar, Goldendale; 
Chief Engineer, R. A. Habersham, Portland, Ore. 

Port Townsend Southeru.—Surveyed, Port Townsend 
south 30 miles. Chief Engineer, J. B. Hogg, Port Town 
send. 

Seattle & Northern,.—Graded, Anacortes east, 30 miles 
Chief Engineer, T. A. Hill, Anacortes. 

Seattle & Southern,—Surveyed, Seattle, Wash., to 
Portland, Ore., 160 miles. Vice-President, L.S J. Hunt, 
Seattle. 

Seattle, Lake Shore & Eastern.—Under construc 
tion, end of track to International boundary, 78 miles. 

Spokane Fails & Northern.—Projected, end of track 
to Kootenai, 180, President, J. K. Sherwood; D. C, Cor 
bin, Spokane Falls 

Vancouver, Klickitat YVokima,—Surveyed, end 
of track to North Yakima, 165 miles. President, Louis 
Sohns; Vice-President, L. M. Hidden; both of Van 
couver. 

Total,—In process of construction, 187 miles. Surveyed 
or under survey, 355 miles. Projected, 120 miles. 


Utah. 

Ogden & Hot Springs, Under construction, Ogden 
to Hot Springs, 15 miles. Col. A. H. Swan, Ogden. 

Salt Lake & Kasternu.—Surveyed, Park City to timber 
lands, 25 miles. 

San Pete’ Valley.—Partly graded, Chester to Manti 
15 miles. President, Henry W. Tyler, London, Eng,; 
Vice-President, Thos. Marshall; Chief Engineer, H. $8 
Joseph; both of Salt Lake City. 

Union Pacizic,—Under construction, Frisco, Utah to 
Pioche, Nev., 80 miles. 
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Wyoming, Salt Lake & California, 
Evanston, W yo.,to Lake Point, 125 miles. 
neer, J. W. Moffatt, Salt Lake City. ; 

Total.—In process of construction, 80 miles. Surveyed 
or under survey, 225 miles. 

New Mexico. 


Santa Fe Southern,—Surveyed, Santa Fe to San Pedro, 
49 miles. 


Silver City, Pinos Altos & Mongatlon,—Under con 
struction, Sitver City east 10 miles. President, Wm. H. 
Newcomb: | Chief Engineer, R. L. Powell, John C. Mil- 
ler, all of Silver City. 

_ Sinora, Sinuloa & Chihuahua—Partly graded, Dem- 
ing to International boundary, 30 miles. President, Geo. 
H. Sisson, New York City; Loren Miller, Deming. 

Total.—Iin process of construction, 40 miles. Surveyed or 

under survey, 40 miles. 


Surveyed 
Chief Engi 


PROPOSALS FOR ROLLING STOCK IN GERMANY. 

Seventeen firms recently submitted tenders to the 
railway authorities at Frankfort-on-Main for the 
supply of a large number of passenger and freight 
cars. The following were the lowest : 13 3-axle pas- 
senger cars Ist and 2d class, Gebr. Gastell, Mayence’ 
$4,375; 10 3-axle passenger cars, 3rd class, Gorlitzer 
Actien Gesellschaft fiir Eisenbahnmaterial, $2,794; 4 
2-axle baggage cars, Schmieder & Mayer, Karlsruhe, 
$2,290; 60 2-axle box freight cars, H. Fuchs, Heidel- 
berg, $640 (without brakes); 75 2-axle open freight 
cars, J. Goosens, Aix-la-Chapelle, Harkort, Duisburg, 
Gebr. Gastell, Mayence, and Killing & Sohn, Hagen, 
each, $595, and the same tirms for 225 2-axle open 
treight cars, $450. For the last mentioned cars a 
tender was received from the Societé Anonyme des 
Chemins de Fer Tramways, of Belgium, but the 
price of that company, $522, was the highest of all. 


English Machinery vs. American in 
Transvaal. 


the 


We tind the following letter in a recent number of 


London Fuytneering, and reprint it in full as a bit 


of valuable evidence concerning the types of ma 
chinery wanted in the British colonies, and also as a 
well-deserved compliment to the achievements of 
American machine designers : 


JOHANNESBURG, South Africa, Jan. 9, 1890. 
To THE Eprrork OF Engineering : 

Sik: Toceupy here the position of consulting engineer 
to anumber of mines, and have in consequence a great 
deal to do with English mining machinery of all kinds 

I wish in your columns to ventilate a real grievance and 
enter a protest against the 
firms. 

Hoisting Machinery. 


habits of English engineering 


That shipped out 
ally, if not always, obsolete in pattern, and is apparently 
wu portion of an old that 
England. 


here is gener 


stock could not be sold in 

I must confess that the designers of the engines, as well 
as all other machinery, including stamp mills, are men oi 
exceptional ability, whose specialty, however, apparently 
consists in the art of putting the greatest possible weight 
of metal into everything turned out of the workshop. | 
am erecting two 50 horse power engines now, the sole 
plate of either of which weighs more than the whole en 
gine complete should. In fact, in England, the massive 
ness of design is such as would effectually preclude their 
sale. 

The manufacturers have not cared to inquire into loca! 
requirements, and have been at 
chinery of the lightest and most 


no pains to design ma- 
approved modern style: 
even when having agents on the spot, their sole object, it 
is admitted, being merely to sell ‘‘iron.” The boilers uni 
versally supplied with these engines are of the ordinary 
locomotive type, and the fact that their fire boxes are far 
too small for local fuels is evidently a matter of suprem, 
indifference, so long as the manufacturer can sell them 

Pumps —These are sent out here as parts of * plants,’ 
without any reference to the uses to which they are to be 
put, and it is safe to say that there is not a single steam 
mining pump in the district that is as well designed or as 
etticient as any of the American pumps here. 

Stamp Mills. 
engines, it is far more so inthe mills sent out from Eng 
lish tirms; they have evidently not taken any pains to try 
and make these even from a good 
improvements (?) which take iron 


If the needless use of iron is apparent in 


model, but have added 
of their own—and as | 
can vouch, result in the production of the clumsiest and 
most inefficient stamp mill in the world. 

As parts of these I may mention most particularly the 
self-feeders and some stone-breakers, which are a disgrace 
to the intelligence of the nineteenth century. 

In a word, Mr. Editor, the question with us practically 
resolves itself into one of carriage. The ruling rates from 
the coast are from £15 to £30 per ton, according to the 
that you can understand that light and 
etticient machinery is to us a matter of the most vital im- 
portance. 


scason, so 


In these days, when steel has to such a great extent 
supplanted iron with such success, coupled with to great 
a saving in weight, it seems to me that the brains of the 


machinery designers would be far better occupied in im 
proving the styles of their engines and by substituting 
steel for the cast iron of which they now make so liberal 
a use than merely seeking to make the greatest immediate 
profit. 

It must be remembered that we are always willing to 
pay the best prices for a really good article, but decidedly 
object to pay such heavy transport rates on cast iron 
which after all mainly benefit the carrier 

l am, sir, yours truly, 
Wa. H. FURLONGE 

We judge from the above that while American 
machines are in use to some extent in the Transvaal, 
their sale 


there has not been properly pushed, or 


mining engineers would not be obliged to rely on 
British firms for clumsy cast iron machinery. For 
the sake of both makers and users, it is to be hoped 
that some enterprising American tirms will make 
arrangements to facilitate the sale of their goods in 
the South African mining fields. 


The Utilization of Slag. 


On Jan. 2Y Mr. GILBERT ReEbD- 


GRAVE read a paper on the above subject, of which 


, says lndustries, 
the following is a brief abstract: The total, quan- 
tity of slag produced in the manufacture of cast 
18. 000,000 
tons per annum, while considerable quantities of 
of steel 
Mr. CHARLES 
Woop some years ago introduced many ingenious 


iron in the United Kingdom amounts to 
slag are also formed in the new processes 


manufacture and in copper smelting. 


methods for dealing with slag, and of these the 
various processes for utilizing molten slag by cast 
ing it into blocks, the production of slag sand, and 
the preparation of bricks and mortar from this sand 
are the most important. In recent times the cast 
ing of blocks has made important progress under 
Scorie Brick chiefly in the pro- 

granitie paving setts, in which the 
cleaved, rough surface of the slag brick is exposed to 


the Tees Co., 


duction of 


wear instead of the smooth, polished surface. These 
blocks, being non-porous, are very durable, and at 
Middlesbrough a road surface exposed to heavy 
traftic for eleven years is still in good repair. 

The annealed slag has also a strong affinity for 
Portland cement, and this fact has been turned to 
practical account 


Co... of 


by the Jones’ Annealed Concrete 
Middlesbrough, employ 
terial for paving purposes. Broken slag is also in 


who this ma 
use in various parts of the country for road making. 
Slag wool or silicate cotton, also originally obtained 
by Mr. CHARLES Woop, is also an important appli- 
blast 
causing a jet of steam to impinge upon the stream o! 


cation of furnace slag. It is obtained by 
molten slag as it issues from the furnace, and has 
the following properties, viz.: (1) It is extremely 
light and is absolutely fireproof; (2) it is a good non 
conductor of heat and of sound; and (3) it is so por 
eus that it will absorb large quantities of water and 
readily retains the same for a considerable time. 
The slag wool is moreover an antiseptic, and is be 
medical 
cement are 
without the 
by mixing it 


ing used for purposes. Large quanti 


made from slag 
Portland 


cent. of 


ties of also now 
addition of 
with 25 per 


ensure a successful cement 


sand, cement, 
lime. In 
the mixture 


construction 


order to 


is ground in a machine of special 


termed a “homogenizer.” The specitic gravity of 
this cement is very low as compared with Portland 
cement, while the time occupied in setting is com 
paratively long. For also 


purposes of storage it 


compares well with Portland. By exposure to the 
air it absorbs cabonic acid more rapidly than does 
Portland cement, but it does not deteriorate greatly 
in tensile strength by long exposure. For works in 
water, owing to the closeness of its particles, the 
cement, appears to be particularly 
Crushed 


well adapted. 
this 
It has been in use 


slag can be used as concrete with 


cement for making sea walls. 
abroad for many years, but the system of cement 
testing in England has militated against it having a 


fair trial in this country. In Germany, used alone 


or mixed with Portland cement, it is held in great 
favor. The author then gave an outline of the 
utilization of Thomas slag as a manure, and 
pointed ‘out the astonishing rapidity with 


which this fertilizer has been 
man agriculture, where it 


introduced into Ger 
has exceeded the total 
available native production of the slag, giving rise 
toa large import from this country and Austria. 
He concluded by urging the English farmer to fol 


low the example set in Germany, as at its present 





price Thomas slag meal can be obtained in this 
country at about half the cost of superphosphate. 
He added that it that the English 


should be importing phosphates from America in 


seemed sad 
large quantities and exporting a good home-made 
phosphate to the Continent. 

In reply to the questions which arose out of the 
followed, Mr. REDGRAV! 
that the presence of calcium sulphide in the slag 


discussion which stated 
was of very smal] importance, as up to three pel 
cent. it produced ne injury at all, its effect 
render the cement slower in setting. 


being tu 


RAILWAYS. 
EAST OF CHICACO. Existing Roads. 
Hudson Suspension Bridge & New England 
A. Beach, of 38 Wall St., New York City 
us the following data concerning this enterprise 


teu 


Secretary, sends 


The enterprise includes the construction of a railway 
40 miles long and asuspension bridge over the Hudson 
River. The bridge will extend from Anthony s Nose, a 
promontory of the Highlands at Peekskill, N. Y., on the 
east side of the river, to the site of old Fort Clinton on the 
west side. The railway upon the brid&e will be continued 
from the west end to Turner's Station, on the New York 
Lake Erie & Western R. R., and south into New Jersey 
and from the eastern end of the bridge it will extend to 
the Connecticut State line. The route is through a hilly 
country affording moderately heavy work. In addition 
to the suspension bridge there will be a tunnel at Bull 
Hill 5,290 ft. long, and a large viaduct to be constructed 
The road has made traffic contracts with its variou- 
connections lasting 50 vears, and will atford another out 
let for the New York, Lake Erie & Western, the New 
York, Ontario & Western, the New York, Susquehanna & 
Western, and the other trunk lines tothe New England 
States via the New York & New England and the New 
York & Northern railways. The surveys for the line have 
been completed, and a large amount of the right of way 
secured. Preliminary money tothe amount of between 
$800,000 and $900,000 bas been secured and expended. The 
contract for the suspension cables for the bridge have 
been let to Brilliant & Co., of London, Eng., and the con 
tract for building the Bull Hill tunnel has been let to Tal 
cott & Stanton. The remainder of the work is being done 
by the bridge company. Edward W. Serrell is President 
and Chief Engineer. Offices at 38 Wall Street, New York 
City. 


Nova Scotia,.—A correspondent sends us the following 


data concerning the progress of railway construction ln 


Nova Scotia: 
The Nova Scotia Central Railway is now completed and 
open for traflic from Lunenburg, on the Atlantic coast, to 
a connection with the Windsor & Annapolis Railway at 
Middleton, a distance of 74 miles. Locating surveys are 
in progress under the direction of Chief Engineer C. U 
Foss for an extension from Middleton to Margaretsvill 
a distance of 8.5 miles. The roadbed on the completed por 
tion is of the most permanent kind, with granite masonr} 
and best English steel rails. The small span bridges up 
to 60 ft. are of Georgia pine and above that length of stee] 
from the Edge Moor Bridge Works, of Wilmington, Del 
The equipment is of the best sort. The locomotives from 
the Rogers’ Locomotive Works, of Paterson, N. J., and 
the cars from Jackson & Sharp Car Co., of Wilmington 
Del.—-R. T. Locke, Civil Engmeer, is making a survey fo 
a railway along the south shore of the province from Yar 
mouth to Lockport, a distance of about 80 miles.—-The line 
of the Western Counties Railway, running from Annapo 
lis to Digby, is being rapidly pushed forward and will be 
completed this year. ‘This line will connect the Windsor 
& Annapolis Railway with the Western Counties Railway 
and complete a through line from Halifax to Yarmoutl 
220 miles long.—-Surveys are being made for a number of 
short lines to open up the coal and iron mines in the east 
ern part of the province. 
Louis A 


Cleveland, Cincinnati, St Chicage.—-l\t is 


reported that this company has 
Whitewater R. R., 

town, Ind 
Wellsville, € ouders port A 


control of the 


secured 
running from Harrison to Hagers 


Pine Creek.—lt is n 


reported that this New York road will be built. The 
contract for regrading the roadbed has been let, and al 
assessment of 10 per cent hi ween levied for the put 
chase of the ties Phe stock ha ill been taken. 

Grand Trunk.—This company has presented a petitio 
to the Quebec Legislature, giving it an entrance into the 


east end of the city of Montreal. and power to construct 


shunting vard at Hochelaga. The company proposes te 


extend the line from Jacques Cartier station to the 


wharves at Hochelaga, and along the river front to a¢ 


nection with the present tracks opposite the Beaver line 
wharf. This will form a belt railway entirely around tl 
city. 

Canada & St. Louis,—This company has given the 
Metropolitan Trust Co., of New York City, a mortgage of 
$400,000. The money is to be used in building the line 
from Goshen, Ind., to the Illinois State line 

fllegany & Kinzua,—At a meeting of the directors ol 


this company and of the Bradford & Corydon R. R. Co 





recently held, it was voted t consolidate the two lines 
under the above name. The officers of the consolidated 
company are President, S. 8. Bullis, Olean, N Y.: Viee 


President, M. W. 
Weidentield, and Secretary, 
York City 


Pennsyleoania. 


Buffalo, N.Y lreasurer, ¢ 
T. D. Wilson, both of Nev 
a 


tis stated that this company 


Barse, 


The general ottices will be at Olean, 


has il 


view the construction of a numberof branch lines and 


extensions to open up the coal and iron lands of Centra 


Pennsylvania. It is stated that the company will brins 


all its branches in that section into direct 


connectioh 
with its main line, making such changes in routes as will 
obviate heavy grades and shorten distances. The Indiana 
Blairsville interse 


branch will be double-tracked from 
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tion, and a survey has already been made which will ex 
tend the branch 28 miles to tap the coal fields in the vicin 
ity of Punxsutawney. 4 line will be run from Glen 
Cameron to where it will connect with the 
the Tyrone & Clearfield branch, 


Gazzam, 


Osceola branch of 


fhe Glen Cameron spur will be extended to 
Punxsutawney, where the Indiana branch will be 
met, and a through line will be effected. The 


proposed freight route to the east will tap the main line 
at Bolivar Junction, following it to Conemaugh, 
where it will diverge, and, taking the old canal bed, will 
onnect with the Williamsburg & Martinsburg branch 
slong the Juniata River to a point east of Petersburg. 
Hiere it strikes the main line again.——This company pro 
poses to consolidate all the lines of the Pan Handle sys. 
tem, west of Pittsburg. The new company will be known 
is Lhe Pittsburg, Cincinnati, Chicago & St. Louis R. R. 
(o. and willissue new stock and bonds in exchange for 
the stock and bonds of the merged lines. 

Central,—An agreement has been entered 
into between this company and the City of Hamilton, 
Ont., whereby it seems probable that the line will be com. 
pleted to Toronto at an early date. The work has been 
delayed for some time on account of the difficulty in ar- 
ranging the terms gf the by-law by which the city grants 
the company a bonus of $275,000 in a manner satisfactory 
to both parties. Underthe present contract the road is 
to be completed to Welland by Dec. 1, 1891, and to Toronto 
by July 1, 1892, 


east 


Niagara 


Projects and Surveys. 

F. E. Timberlake, of Phillips, 
Me., Secretary, writes us that construction will begin on 
this road in the spring and that the line will be completed 
and in operation by Jan. 1, 1891. The road is to run from 
Phillips, Me., via Madrid, Redington and Dallas to 
Rangeley. Me., 28 miles. The stock of the company has all 
been subscribed and aid tothe amount of $1,000 per mile 
has been furnished by the Maine Central R. R. Co. Presi- 
dent, H. P. Clossen, of Gardiner, Me.: Chief Engineer, 
F. J. Dsley, of Portland, Me. 

Tijjin & Fremont,—J. G. Kaney, of Lakeside, O., Chief 
Kngineer, has furnished us with the following data con- 
cerning this enterprise: 

he road is proje cted to run from a point on the Lake- 
side & Marblehead R. R., via Port Clinton, Fremont 
and Tiffin, to Upper Sandusky, O., a distance of 75 miles. 
rhe surveys have all been completed and a greater part 
of the right of way has been secured. The route is 
through a fertile region, affording easy grades and 
eurves. The principal business will be in stone, lime, oil 
and summer travel. Nodate has yet been set for letting 
the contracts. J. O. Sloan, of Lakeside, O., is President. 

New York, Fort Wayne, & Chicago.—We are indebt- 
ed to J. A. Funk, of Warsaw, 
data: 

Surveys and estimates have been made for this road, 
which is projected to run from Fort Wayne, Ind., via 
Columbia City, Warsaw, Plymou.h, and Valparaiso, to 
Kast Chicago, I]. The distance is 122 miles from Fort 
Waynetothe Hllinois State line. The work is generally 
light, grades and curves easy, and very little bridging. 

Che road will connect with the railways running east from 
Fort Wayne to New York, and will parallel the Pittsburg, 
Fort Wayne, and Chicago R. R. from Fort Wayne west. 
Local aid to the amount of $300,000 has already been 
secured, and it is expected that $100,000 in addition will be 
obtained from Fort Wayne and other towns on the east- 
ern division. The company has great confidence that the 
road will be built at an early date. John Lee, of Craw- 
fordsville, Ind., is President, and J. 8S. Armstrong, of 
sycamore, IIL, is Chief Engineer. 
& Phonixville,—Thos. J. B. 
Boyertown, Pa., has sent 


Phillips & Rangeley, 


Ind., for the following 


illentown Rhoads, of 


us the following information 
concerning this enterprise : 

Chis project has been set on foot and the surveys for 
the line made at the expense of private parties, to show 
the feasibility of the route to the Pennsylvania R. R. Co., 
which, it is expected, will build the line. The route is 
from Pheenixville, via Limerick, New Hanover, Boyer 
iown and Hereford, to Allentown, a distance of 40 miles. 
The road will be generally easy of construction, there be 
ing only two cuts of any importance. It is possible that a 
tunnel will be needed at Lehigh Mountain, near Here 
tord. The principal business will be in coal, iron and 
iron ore, granite, and the general freight and passenger 
traffic. No company has been organized, nor anything 
done except make partial surveys. 

Detroit & St Clair River,-~C. McElroy, of St. Clair, 
Mich., President, writes us that the surveys have 
partly completed for this road, which is projected to ran 
trom St. Clair to Detroit, Mich., 48 miles. Work is now in 
progress securing the right of way and local aid. The 
principal business of the road will be lumber, coal, ship 
material, farm products and general merchandise. J. H. 
Dennis, of Indianapolis, Ind., is Chief Engineer. 

Sault Ste. Marie & Hudson Bay,-—The Railroad Com- 
mittee of the Lower House of the Canadian 


been 


Parliament 
has voted favorable on the bill to charter this company to 
build a railway from Sault Ste. Marie to James’ Bay at 
the southern extremity of Hudson Bay. 

Nova Scotia & Cape Breton,—A press report from Ot- 

tawa, Ont., states that Henry N. Paint, ex-member of Par- 
liament from Cape Breton, N. S., is pushing the claims 
of this company fora Dominion charter to build a rail- 
way from Orangedale, on the Cape Breton Railway, to the 
fields in Broad Cove and Chiticamp. The total 
length of the line will be about 57 miles, and of this dis- 
ance 30 miles have been surveyed. 
Galeton & Chartered in 
Pennsylvania to build a railway from Galeton, Pa., to 
Ansonio, Pa., a distance of 13 miles, J, W, Knox, of Cou- 
dersport, Pa., is President. 7 


coal 


Coudersport, Ansonio, 


Bracebridge & Baysville Colonization,—Organized 
in Ontario, to build a railway from Baysville to Brace 
bridge, Ont., 11 miles. 

Toledo & Chicago Air Line.—Elections are being 

held in the various towns along the route, to vote on the 
bonds in the aid of this road. The road is projected to run 
from Toledo, O., to Chicago, Il., a distance of about 225 
miles. M. Mercer, of Goshen, Ind., is President, and W. 
R. Elles, of Goshen, is Secretary. 
Ligonier & Chicago.—This company has 
been organized in Indiana to build a railway it5 
long. The ofticers are: President, J. S. Davis; Vice Pieri 
dent, R. L. Stone; Secretary, W. H. Dills, and Treasurer, 
Jacob Straus. Preliminary surveys have been ordered 
commenced. The road will run from Auburn, Ind., te 
Chicago. 

Butler, Kendallville & Line.—This 
company has been organized to build a line of railway in 
Indiana. The officers are: Samuel G. Stone. President: 
Hiram Iddings, Vice-President; W. P. Carpenter, Secre 
tary, and John Mitchell, Treasurer. 

SOUTHERN. Existing Roads. 

Louisville & Nashville,—A report is in circulation that 
this company is considering the construction of a branch 
from either Frankfort or Midway, Ky., to Versailles, Ky. 
—wSurveys arein progress on the Anniston & Atlantic 
R. R. preparatory to making the road standard gauge. 

itlantic Coast Line.—Work is rapidly progressing on 
the Scétland Neck extension from Greenville to Kingston: 
N.C. The grading, it is stated, will be completed by May 1. 
Fear & Yadkin Vatlley,—Work is reported in 
rapid progress on the extension from Mt. Airy, N, C., to 
the Virginia State line, where connection will be made 
with the Cripple Creek extension of the Norfolk & West 
ern R, R. The report is also in circulation that the com 
pany is considering an early extension from Bennettsville, 
S. C., south. 

tlabama Midland,—This road 
pleted from Bainbridge, Ga., to Montgomery, Ala., and 
will shortly be put into operation, 

Chesapeake & Ohio,—President 


Auburn, 


miles 


Chicago Air 


Cape 


has now been cor. 


Ingalls of this com 
pany is quoted as saying that itis the plan of the com 
pany to make use of the franchises, recently granted by the 
Virginia Legislature, to build several branches through 
Virginia, and establish lines of steamers between New- 
port News and New York and Liverpool. He says that 
the earnings of the system for the fiscal year will reach 
$7.000,000, and might have reached $10,000,000 if there had 
been sufficient facilities to handle the traftic. 

Tennessee Midland,—It seems probable that work will 
begin in the spring on the extension of this road to Nash. 
ville, Tenn. The management is now placing the bonds 
and making the necessary arrangements for the com- 
mencement of work. The road is now completed to Perry- 
ville, Tenn., about 85 miles west of Nashville. 

Green Pond. Walterboro & Branchrille,—This South 
Carolina road is again being advertised for sale. The road 
is completed from Green Pond to beyond Walterboro, and 
the purchasers will be required to extend it 12 miles north. 
F.C. Fishburne, of Walterboro, S. C., is President. 

Roanoke & Southern,—The city of Roanoke, Va., has 
voted a second subscription of $100,000 in aid of this road. 
W ork is now in progress in North Carolina from the Dan 
River north, and it is stated that the line from Roanoke 
south will be put under 
months. 

Lynchburg & Durham. 


construction in about two 
Peter J. Otey, of Lynchburg, 
Va., President, writes us as follows : 

Sixty-one miles of this road are now completed and in 
operation and the remainder of the line has been graded, 
and tracklaying is now in progress. The road runs from 
Lynchburg via Rustberg, Brookneal and South Boston, 
Va., and Roxboro, N.C., to Durham, N. C., a distance of 
il4 miles. The maximum grade is 80 ft. ag mile, and the 
maximuin curve 6°. The route is through a rich agrieul- 
tural and timber region. There are 7 iron bridges on the 
route, longest span 152 ft and one tunnel 500 ft. long. 
J. W. Goodwin is Chief Engineer. 

Projects anclSurveys. 

Virginia & Kentucky.—David S. Pierce, of Wythe 
ville, Va., President, sends us the following data: 

The road is projected torun from Danville, via Wythe- 
ville and Jetfersonville, Va., to the Kentucky State line, 
200 miles. A portion of the surveys have been completed, 
and the work will be resumed in April. The route follows 
the streams of Western Virginia, and is favorable. There 
will be tunnel] 1,400 ft. long. Nearly all of the right of way 
has been secured, and a large amount of local aid has been 
obtained. J. W. Wrenshall, of Danville, Va., is Chief 
Engineer, 

Palatka & Lake Shore,—E. B. Patten, of Winder- 
mere, Fla., Chief Engineer, writes us that the preliminary 
survey has been nearly completed for this road, which is 
to run from Apopka, Fla., via Bay Ridge, Eustis, St. 
Clair, Electra, and Grahamsville, to Palatka, Fla., a dis- 
tance of about $0 miles. The principal business of the 
road will be in lumber, fruit and vegetables. A. Dresdra 
is President. 

Norjolk & Portsmouth Belt .—Surveys for the belt 
line transfer railway around the cities of Portsmouth and 
Norfolk, Va., to be built by the Norfolk & Carolina and 
Norfolk & Western Railways, will be commenced immedi- 
ately. The road will start from the piers of the Norfolk & 
Carolina R. R. at Princess’ Point, and will pass south of 
the navy-yard, and around Norfolk to Lambert’s Point. 

Piedmont Southern,—Iincorporated in Alabama to 
build a line of railway from Gadsden to Roanoke, Ala., a 


distance of about 70 miles. Among the incorporators are: 
John C. Calhoun, of New York City, D. W. Taylor, of 
Wilmington, Del., and B. T. Johnson, of Anniston, Ala. 

Catoosa,—Chartered in Georgia to build a railway from 
Ringgold, Ga., to the Chickamauga battle field near Chat 
tanooga, Tenn., 12 miles. 

Wautauga Valley.—Surveys are reported in progress 
for this road. The road is to run from Johnson City, 
Tenn., tothe North Carolina State line to connect with 
the western extension of the Atlantic & Danville R. R. 
A. D. Reynolds, of Bristol, Tenn., is interested. 

Southern Construction Co,—This company has been 
organized in Tennessee with the following ofticers: Presi- 
dent, Gov. John B. Gordon, of Georgia; First Vice-Presi- 
dent, Chas A. Brooks, of New York City; Second Vice- 
President, Chas. A. Beech, of Lynn, Mass.; and 
Secretary and Treasurer, Roland C. Cook, of Chattanooga, 
Tenn. This company is organized for the purpose of 
negotiating bonds and securities, and building railways, 
water-works, and carrying out other public enterprises 
in the South. Offices will be established at 57 Broadway, 
New York City, 327 Fifth street, Louisville, Ky., and 
Richardson Block, Chattanooga, Tenn. 

Walterboro & Yemassee,—It is stated that work will 
soon begin on this North Carolina road, and the line from 
Walterboro to Pregnall’s, 16 miles, will be built in four 
months. Gordon Gardiner, of Pregnall’s, N. C., is Chief 
Engineer. 

Rutledge & Alabama company has 
made arrangements with the Alabama Midland R. R. Co., 
whereby the latter agrees to equip and iron the road 
when graded. The road will run from Rutledge to 
Jnlian, Ala. Itis stated that work will commence at 
once, 


Julian,—This 


West Virginia & Kanawha 
us as follows: 

This company was organized under the laws of West 
Virginia to build a_ railway from a junction with the 
Chesapeake & Ohio R. R. at St. Albans, W. Va., up the 
valley of the Coal River about 60 miles. The road will 
open up a rich timber and mineral region. Except mak 
ing the surveys nothing has been done so far, but it is ex- 
pected that the necessary arrangements will be completed 
and the road put under construction during the year. 
Western,—This company is 
petitioning the Virginia Legislature for a charter to build 
a railway from Norfolk, Va., west to a point in New 
Mexico, a distance of 1,640 miles. Thomas Brum, of 
Pennsy] vania, is the president of the company. 


NORTHWEST. Existing Roads. 


~—A correspondent writes 


Virginia, Missouri & 


Canadian Pacisfic.—The engineers of this company re- 
ported in our issue of Feb. & as surveying fora branch 
from the main line to Atikon iron range, 30 miles, have 
completed the survey. It is reported that a very favora- 
able route has been found, and itis probable that the 
work of construction will begin soon. 

Black Falls & Eastern.—This company has 
tiled a resolution with the Secretary of State of Wiscon 
sin authorizing the extension of its line from Black River 
Falls southwest to La Wis., and northeast to 
Wausau, Wis. The resolution also provides for changing 
the name to the La Crosse. Black River Falls & Eastern 
R. R. Co. 

Midland Pacific, 


River 


Crosse, 


A press dispatch from Pierre, So. 
Dak., states that a contract has been entered into between 
General Manager George M. Nix, in behalf of this com- 
pany, and the Pierre Board of Trade, whereby the com- 
pany is to build the road from Sioux Falls to Pierre, the 
work to be commenced immediately. The company will 
send out a surveying corps from Pierre and another from 
Sioux Falls immediately, and they will have the road 
completed to Pierre before next winter. The road is built 
ont eight miles from Sioux Falls. 


SOUTHWEST. Existing Roads. 


Kansas City Suburban Belt,—A. L. Howe, of Kan 


sas City, Mo., Assistant Secretary, sends us the following 
information concerning this enterprise: 

The road is to run from the business centre cf the city, 
eastward about four miles, and thence south through the 
Big Blue Valley to the mouth of Brush Creek, and thence 
west, a distance of about 18 miles. Except some heavy 
work in getting out of the city, the general charac- 
ter of the work is very light. The object of the road is to 
furnish terminal facilities for the various roads entering 
Kansas City, and to transact a general suburban passen- 
ger and freight business. The contract for building of 
the line has been let to Smith & Bradbury, of Kansas 
City, and about 6 miles of the line is already graded, and 
tracklaying will begin ina few days. About 200 men are 
now at work on the road, and it is expected that it will be 
in operation early in April. 


Chicago, Rock Istand & Pacijie.—it is announced 


that the extension from Okarche to El Reno, Ind. Ter., 
has been opened for business. 


New Orleans & Northwestern,—President Rice is 
quoted as speaking as follows in regard to this enter- 
prise: 


**The heavy work on the Natchez Bluffs is progressing 
well, there being a large force engaged. Some of the cuts 
on these bluffs are 50 ft., and there are fills of over 100 ft., 
which require a great deal of labor. The road will be 
definitely located from Rayville to Bastrop in a very short 
time, and work will be immediately commenced in that 
section. One hundred and fifty miles of steel rails haye 
already been purchased, and several thousand tons are 
now about to arrive at this port ona New York steamer. 
Rolling stock sufficient for three construction trains— 
about 75 cars and 3 engines—is already in operation. 
Everything is working expeditiously and satisfactorily,” 
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Projects and Surveys. 

Omaha, Garden City & Southwestern.—Chartered 
in Kansas to build a line of railway from a point on the 
north line of Kansas in Smith or Jewell Co., running 
thence southwest through the Counties of Osborn, Rooks, 
Grahum, Trego, Gore, Lane, Scott, Garfield, Finney, 
Grant, Stanton, Stevens and Morton, terminating at some 
point on the west or south line ot the State, a distance of 
about 260 miles. The business of the company will be 
transacted in Garden City and New York City. Thein 
corporators are: C. J. Jones, B. F. Stocks, Jesse Taylor 
and James A. Patten, of Garden City; C. E. Gallagher, of 
Dodge City; W. W. Flannagan, C. H. Harmon, Orson 
Adams and W. W. Conkling, of New York City. 

Vandeventer.—A railway company by this name has 
heen chartered in Missouri. 

Kearney, Hutchinson & Gualyj.-A railway company 
by this name has been chartered in Kansas. It proposes 
to construct and operate a standard gauge line of railroad 
with telegraph lines across the State of Kansas. The 
northern terminus will be at Kearney Junction, on the 
Union Pacific main line, and the southern terminus will be 
at Galveston, where the deep harbor on the Gulf is to be 
constructed. The length of the line will be 900 miles. The 
capital stock of the company is $30,000,000. The directors 
are A. B. Bolton, Kearney, Neb.; J. D. Robertson and J. 
C. Postlethwaite, Jewell City; S. C. Bowles, of Mankato; 
A.D. Moon, W. B. Houghton and A. G. Mead, of Beloit; 
James H. Smith, 1. B Ballard and John Stanley, of Lin’ 
coin Centre; Arthur Larkin, A. Rogers and John stred 
din, of Ellsworth 


ROCKY MT. AND PACIFIC. 
Rilensburg & Northeastern.-This company has ad- 
vertised for bids for furnishing the bridge timber neces 
sary for constructing the trestling on the 30-mile division 
from Ellensburg, Wash., to the Columbia River near Port 
Eaton. This division is already located. It is proposed 
to eventually extend the line to Davenport, Wash. Hu 
bert C. Ward, of Ellensburg, is Chief Engineer. 

Istoria & South The contracts for building 
this Oregon road have been let. Hotfman & Bates have 
the contract for the bridging and trestling, and Smith & 
Hoffinan for the roadbed The work is to be completed 
by July 1, 1891. 

Canadian 


Coast, 


Pacipfic.—The 
have just completed the surveys for two branch roads to 
be built by this company in the Canadian Northwest. 
One is to run from Sprout’s Landing, on the main line, to 
Kootenai Lake, and will be put 
stated, as possible. The line is from 
Ravelstoke to Colville, Wash. The object of the roads is 
toopen up the Cour d'Alene and Kootenai 


engineers of this company) 


under construction, it i 


soon as second 


mining dis 


tricts. 
Denver & Rie Grande. A press dispatch from Den 
ver, Colo., states that this road will be changed to 


standard gauge from Salida to Glenwood Springs during 
the coming season. Other improvements are also pro 

The Acquai Cut-off to Buena Vista will be built 
line will also be from Villa 
in the San Luis Valley. The esti 
mated cost of the entire work is $1,000,000. The money 
has all been secured and the contracts have been awarded. 

Seattle & Northern.—Bids will be received until April 
1 for clearing, grubbing, and grading 7 miles of roadbeg 
on this Washington road. F. A. Hill, Superintendent, 
Anacortes, Wash. 

Projects and Surveys. 

Umpqua River R. R. & Improvement Co,—Vhis 
company has filed a mortgage for $1,000,000 with the 
Central Trust Company of New York City, the proceeds 
to be construct a railway from 
Gardiner, Ore., a distance of 55 miles. 
President and W. A. Perkins is Secretary; 
burg, Ore. 

Colorado.—A 


jected, 


and a constructed Grove, 


Colo., to some point 


Drain to 
John Drain is 
both of Rose- 


used to 


press dispatch states that Atkins’ Bros., 
of Denver, Col, and capitalists of Durango, 
Col., haye filed incorporation, empowering 
them to build a railway from the Rio Grande Ry. to the 
La Plata coal mines, 17 miles. The principal offices will 
be at Durango. 

Rio Grande Southern, 


several 
articles of 


President Otto Mears, of this 
road, is quoted as saying tnat the arrangements have all 
been completed for beginning the construction of the 
road. The road is to run from Dallas to Durango, Colo., 
165 miles. Work will begin at once, and it is expected to 
have the portion from Dallas to Rio completed 
son 


this sea 


FOREICN. 

Tehuantepec.—W ork is making excellent: progress on 
this road. Over 2,000 men are at work at either end of the 
line, and up to date 47 kilometres are reported as com 
pleted at the Coatzacoalcos, or Gulf, end, and 80 kilo- 
metres at the Salina Cruz, or Pacific, end. The great 
provisional bridge over the Tehuantepec River, some 
1,250 ft. long, is completed and ready for traffic. Thi- 
bridge will ultimately be replaced by a solid iron 
structure, with three passages, one for railway traffic 
and the other two for foot passengers and vehicles. 

Michoacan.—This road opened for traffie from: Marva- 
tio to Augangeo, 15 kilos., Jan. 1, 1890, and will be opened 
to Trojes Smelter, 5 kilos turther, by March 1. Construc 
tion will be continued towards Ygnala as soon as the 
necessary arrangements can be made. 


Prussia.—The total increase in mileage of the Prussian 
State Railways for the financial year 1890-91 amounts to 
654 kilos. By the end of March, 1891, the total length of 
lines operated will be about 24,812 kilos. 


RAPIO TRANSIT. 

Electric Railways.—An electric road is projected be 
tween Tonawanda and Buffalo, N. Y., connecting 
the line of the new Crosstown St. Ry. Co. 

At Augusta, Ga., surveys for the new electric road are 
being made by Mr. Knight, the engineer. 

At Atlanta, Ga., the Fulton County Electric Ry. Co. 
and the East Atlanta Land Co. have presented petitions 
for right of way for extensions. The Union Ry. Co. will 
rebuild its track and may adopt electricity 

The Shreveport Ry. & Improvement Co., of Shreveport, 
La., has awarded a contract to the Thomson-Houston 
Electric Co, for the equipment of its read. 

The Lindell St. Ry. Co., of St. Louis, Mo., has been 
granted a franchise for its electric line. The Sprague 
system will be used. J. G. Brill & Co., of Philadelphia: 
Pa., have the contract for the cars. 

The El Paso Rapid Transit Co., of Colorado Springs 
Col., has decided to udopt the Sprague system. ; 

At Anaconda, Mont., a franchise for an electric railway 
has been granted to Marcus Daly. 

At Augusta, Ga., Mr. D. B. Dyer, of the Augusta Ry. 
Co., representing the Jarvis Conklin-Investment Co,, 
Kansas City, Mo., has advertised for proposals to build 15 
miles of street railway in Augusta. The chief engineer 
of the company has gone to New York to secure electrical! 
equipments for the road. 


with 


Elevated Railways.—At Brooklyn, N. Y., the South 
Brooklyn Rapid Transit Commission has formally adopt 
ed the route foran elevated railway from “th Ave. and 
38th St., through 38th St. and 3d Ave. to the city line 
forming a continuation of the 5th Ave. line of the 
Klevated R.R. Co. The route will be laid out 
same Cc mmission in Bay Ridge through 3d Av. to Fort 
Hamilton. An extension of the Union Co.’s tracks near 
the Bridge in High and Washington Sts. has also been 
authorized. The extension will be used to provide ter 
minal facilities at the Bridge. 

Plans for an elevated railway from the West Shore 
R. R. ferry at Weehawken, N.J.. to Union Hill, have been 
accepted by the North Hudson County Ry. Co. 

At Chicago, 11, Mayor Cregier has granted an ordi 
tandolph St. Elevated Ry. Co. on condition 
that from Dec, 1, 1894, the company shall pay the city an- 
nually two per cent. of its gross income, three per cent. 
after five years, and five per cent. after tive years more 
The condition the 
The Chicago South Side Rapid Transit Co 


Union 
by the 


nance to the 


has been accepted by company. 


(ihe “Alley 


line) has filed a mortgage of $7,000,000 with the Northern 
‘Trust Co, 

Cable Railways.-—At Sioux City, Ia.. F.C. Hills and 
Z. R. Brown propose to build a cable road two miles 
long. 


At Chicago, IIL, Mr. Yerkes proposes to build a 
line three miles long on Clybourn Ave 
of the North Side system. 


cable 
It will form a part 


HICHWAYS. 


California.—A contract for building a free county road 
from Mariposa to Yosemite has been let to A. J. Meany, 
of Merced, for $53,500, by the County Board of Supervisors, 
who at the same meeting let a contract to J. Mentzer, of 
Coulterville, for building a county road from Mariposa to 
Coulterville for $8,500. 


New York.—The proposition to bond the county to the 
extent of $1,000,000 for the purpose of 
county roads has been voted down by the Supervisors of 
Queens County. The burden of the debt fall on 
Jamaica, Hempstead, North Hempstead and Oyster Bay 


macadamizing 


would 


as Flushing, Newtown and Long Island City now have 
macadamized or paved roads, and would be exempt from 
taxation. The debt, it is said, would create a tax rate ot 
5 percent. The following resolution was passed: 
Resolved, That in the opinion of the Board of Supe 
visors of Queens County the present laws afford better 


opportunities to improve the roads of Queens County and 
protect the interests of the taxpayers ina greater degree 
than the proposed ‘Act to authorize the Board of Super 
visors to designate and establish county roads,’ as pre- 
sented to this board for approval by the Citizens’ Com 
mittee, representing the action of the citizens at the 
meetings held at Jamaica Town Hall, December, 1889, and 
subsequent days. 

Kentucky.—A bill has introduced in the legisla 
ture at Frankfort to incorporate the Bohon & Hopeville 
Turnpike Co. 

Ohio.—Notiae has been given that a petition will be 
presented to the County Commissioners of Cuyahoga Co., 
O., at their quarterly session March 3, 1890, 
the establishment of a county road 


been 


praying for 
commencing at the 
east end of the bridge now being constructed across Rocky 
River, in Rockport township, and extending easterly on a 
line with said bridge to Detroit road. 

Rhode Island.—At Providence u resolution 


introduced 
purposes 


has been 
for an appropriation of $500,000 for highway 


Canada.—At Torouto, Ont., City Engineer Jenkins has 
recommended the opening of a 66-ft. road along the Rose 
dale Ravine at a cost. of $19,000, 


WATER-WORKS. 
NEW ENCLAND. 
Somersivorth and Rollinsjord, N. H, 


worth and Rollinsford Water Co. 
Lothrop, President, and J. “A. 
to issue $100,000 worth of stock. 
Peabody, Mass. 
New The Fair 
Haven Water Co. has petitioned the Superior Court for 


The Somer: 
chosen John C, 
Stickney, Clerk, and voted 


has 


A new pump is needed. 


Haven and Fair Haren, Conn 


permission to take 10,000,000 galls. of water daily from 
West River. 
Litehspield, Conn,.~T. H. McKenzie, Chief Engineer. 


Secretary and Treasurer of the Southington Water Co.. 
has sent us the following information: Moore & Shaler, of 
Newburgh, N. Y,, were awarded the contract 
the main pipe for the Litchtield works on Feb. 18 at 
$9,132. Contracts were all let last fall except for laying 
the main pipe and constructing the distributing reservoir 
The contract for building the will 
be let about March 15. 
Moore & Shaler are the contractors for laying the dis 

tribution pipe, and J York, has the con 


for laying 


distributing reservoir 


S. Smith, of New 
tract for the storage reservoir. 
MIDDLE. 

A committee has been appointed 
charter. and the 
quirements for extending the water and sewer mains. 

West Troy. N. ¥.—The 
appointed a committee to ascertain the cost to the city of 


John Zim 


White Plains, N.Y 


to revise the V ilave secure needed re 


following citizens have been 


securing and maintaining a system of works: 


merman, Chairman; John H. Hulsapple, Secretary; John 
H. Jones, William Andrews, and others. 

Palmyra, N. ¥.—The new works have been com 
pleted, and satisfactorily tested. They were built by 
Bassett Bros., of Buffalo, N. Y. Water is pumped from 
wells to a stand-pipe, 200 ft. in diameter by 50 ft. high. 


There are 40 hydrants, and 744 miles of 10 to 4 in. mains. 

Weedsport. N V.—E, D. Smalley. of Canastota, N. Y.. 
;8 prospecting for a water supply, and will probably make 
the town a proposition to establish. 

Fort Schuyler, N.Y, 
for constructing an 
March 27. 
any or all proposals. 
information will be furnished on application to Charles 
BK. Wheeler, Second Lieut., 5th Artillery, A. A. Q. M 

Bujfalo, N.Y. have been 


by the Water Commissioners for furnishing cast-iron pipe 


™ ale d 
well 
The Government reserves 


proposals in triplicate 


will be received until 
the 


ions, blank forms and full 


artesian 
right to reject 


Specifica 


The following bids opened 
and special castings, Valves, hydrants, and pavements: 
Hydrants: Buffalo Forge 


$35. Howard Iron Works, 6 ft. hydrant, $35.50; 5 tt. S34. 
Contract awarded to Howard Iron Works. 


(o., 6ft. hvdrant, $36: 5 ft.. 





Valves: Ludlow Valve Mfg. Co., of Troy, N. in 
$6.30; 4 in., $7.35; 6 in., $12; 1Win., $25.20; 12 in.. 21) 
in., $104; 24 in., SITL: 36in., S434. The 


Eddy Valve Co., of 
Waterford, N Y.. 3 in., $6.75: 4 in.. $7.25; 6 in., $11.45; 10 





In,, $24.75; 12 in., $33.50; 20in., $100; 24 in., $165; 36 in 

3400. Contract awarded to The Eddy Valve Co. 
Cast-iron pipe and special castings: Warren Foundry 

& Machine Co., of Phillipsburg, N. J., f. o. b.. at Buffalo, 


pipe, $0,295 specials, $0,027. 


per Ib; 
Covington, Ky.. f. o. b.. at 


Addvstone Pipe & 
Buffalo, pipe 


Butfalo Cast-iron Pipe Co 


Steel Co.. of 


$0.3175 per Ib.: specials, $0,035, 








pipe, $0.295; specials, $0.237. Contract awarded to the 
Buffalo Cast-iron Pipe Co 

Pavements : Earth, Leonard Hettrich, Jr., 4c. per eu 
yvd.: R. M. MeNaughton, 4tc.; ©. E. Williams, 39¢.; G 
Denner, We.: H. E. Hughes, 45¢ Stone pavement : Het 
trich, SL74 per yd.: McNaughton, 82; Williams, $1.9: 
Denner, 33.25: Hughes, $2. Sidewalk : Hettrich, $1.75 


McNaughton, $2: Williams, 3; Hughes, $1.75. 
Hettrich, $1.75: McNaughton, $2: Williams 
$3: Denner, $38: Hughes, $1.75. slock asphalt Hettrich, 
McNaughton, $2: Williams. $2: Denner, 


Hughes, $1. 


$2; Denner, $ 
Crosswalk: 
$1.75: $1.50 : 
Hettrich, S14: Me 
Williams, $16.50: Denner, $12.50; Hughes 


First-class stone 


Naughton, $12: 


$15.50. Second-class stone: Hettrich, $12; McNaughton’ 
S12: Williams, $15: Denner. $11.50; Hughes, $13.75. Old 
Stone: Hettrich. $8; McNaughton, $10; Williams, 35.75: 
Denner, $7: Hughes, $7. Contract awarded to Leonard 


Hettrich, Jr. 


Jamaica, N. ¥.—The forms of contract submitted to 
the Jamaica Town Board by the Woodhaven Water sup 

Jamaica Township } 
March 1 is the date 
ecution of the contracts. 


Plaingield, Nod. 


ply Co., and the Water Supply Co.. 


have been accepted. tixed for the ex 


The water company has purchased 


land, near Neatherwood station. upon which they will 
erect a pumping station. 
ilegqheny. Pa.—Sealed proposals will be received 


until March 7 for furnishing 


S-in. and 5) 4-in 


¥) fire hydrants, 50 6-in., 25 


valves, miscellaneous castings, lead, ete. 


by James Brown, Comptroller. Specifications can be ob 
tained upon application to the 
W orks. 

Philade Iphia, Pa, 


Publie 


Superintendent of Water 


Engineer Murphy 
Buildings 


pumping engine was desirable. He 


has reported to 
the Committee of why the 
said that the 


section of the 


purchase 
ofa new 
floor of the well in the northeast 
for the filter, was 
4 ft. than the main drain pipe, and that the 
would also be needed to dispose of the 


building 


waste water from the lower by about 


same pump 


waste water from 
the boilers belonging to the same quarter of the editice, 


Mr. Perkins is Chairman of the Committee 
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Vount Joy. Pa.—The annual report for 1889 of Super- 
intendent Wm. Kuhn, states that anew main should be 
laid this year in Manheim St. 

Corry, Pa.—The Farmers’ Trust and Loan Co., of New 
York, has possession of the Corry works, capitalized at 
$60.40), and itis reported will dispose of them. 

Cligton Heights, Pa.—At the annual meeting the 

ipital stock of the Clifton Heights Water Co. was in” 

reased, and the following ofticers elected: President, Dr. 

=. P. Bartleson:; Secretary, W. J. Crawford: Treasurer, 
Isane F. Jones. A reservoir and pumping station is to be 
onstructed to supply Lansdowne, Darby, Fernwood, 
Sharon Hill, and Burmont with water. 

Pittsburg, Pa.—A charter has been granted to the 
Stowe Township Water Co. Capital, $5,000. The 
directers are: M. W. Watson, John H. Dalzell, James 
Seully, Allegheny; Thomas HK. Atterbury, Joseph G. 
Walter, Pittsburg. 

SOUTHERN. 

Norsgolk. Va The purchase of a new 10,000,000 gall. 
uimping engine is proposed. 

Henderson, N, ¢ J. L. Ludlow, C. E., of Winston, N. 
( has been granted the franchise for constructing water 
vorks. Work is to be begun in sixty days and completed 
sithin nine months. The town takes 68 hydrants at an 
imnual rental of $40. The system willinclude the laying 
if about 7% miles of pipe. Population, 4,000, 

Rutherpordton, N. C.—Arrangements are being made 
for establishing works. 

Columbia, Ala.—At a recent meeting of the Town 
Council a conimittee was appointed to ascertain the cost 
of establishing a system of works. 

Pass Christian, Miss.—We have received the follow 
ing information from J. M. Dempf : 


A new company is being organized. Address J. H. Lang 
for information. Water will be pumped to a stand-pipe. 


Russellville, Ky.—A bill has been introduced into the 
Legislature, by Mr. Beauschamp, providing for an elec- 
tion for voting upon the question of establishing water 
and electric light works. 

Henderson, Ky. The annual report for 1889 of Jas. P. 
Wigall, Superintendent, shows an increase of revenue 
over I888 of $2,398. 
tailroad Con 
struction Co. has been organized to construct water 
works, build railroads, ete. President, Governor John B, 
Gordon, of Georgia: First Vice-President, Chas. <A. 
Brooks, of New York; Second Vice-President, Chas. O. 
Beede, of Lynn, Mass.; General Manager, Col. Danforth, 
of New York; Secretary and Treasurer, Roland C. Cook, 


Chattanooga, Tenn.—The Southern 


of Chattanooga, Tenn. The general oftices will be located 
in the Richardson Block, Chattanooga. Branches, 57 
Broadway, New York, and 327 Fifth St, Louisville, Ky. 
It is reported that the Mountain Spring Land Co, has 
heen organized to construct water works. James Grange, 
President; J. Wesley Smith, Vice-President; C. E. Sever 
ance, Secretary. Also that it has purchased 1,000 acres of 
land on the Nashville. Chattanooga & St. Louis R. R, 
which it will lay out in lots and open streets 
NORTH CENTRAL. 
Cincinnati, OA bill has passed the House authoriz 
ne the issue of $6,000,000 of water bonds. 
Varion, O,—The pumping station has been completed 
About one mile of mains remains to be laid 
fpper Sandusky, O.—W, W. Taylor. of Philadelphia, 
js constructing the new works. 
(levreland, O.—The bid of Lake Shore Foundry for fur 
nishing pipe for the coming season has been accepted 
Grand Rapids, Mich,—The City Council, by a vote of 
xto7 has refused to submit the question of selling the 
city’s works to a popular vote, 
Imlay City, Mich.—The members of the Water Com 
mittee are: EK. EK. Palmer, C. Mauhaer, and C. Palmer. 
Washington Heights, 1U--A plentiful supply of water 
1as been secured at a depth of 1,300 ft. Complete works 
will probably be established. 


NORTHWESTERN. 

Improvements to theamount of $50,000 

will be made to the water works system in the spring. 
Sieuws Rapids, Ilu.—The bid of E. P. Wheeler, of 

Beloit, Wis., being the lowest for complete works, will be 

modified and accepted. 


Ottamiuera, la. 


fnoka, Minn,—The City Council has formally accepted 
the water and electric light works FE. T. Sykes, of 
Minneapolis. was the contractor. 

Owatonna, Minn.-The question of constructing 
vorks will be decided by a citizens’ vote on March 11. 

Lakeside, Minn.—An ordinance has been introduced 
into the City Council granting the Lakeside Light & 
Water Co. a 30 years’ franchise for establishing and main 
W. CC. Sar- 
President. Another report states that 


aining water, gas and eleciric light works 





rent is the Village 
the Duluth Gas and Water Co. will begin the work of put 
ting Water mains in the streets of Lakeside as soon as the 
veather will permit, and that water will be supplied as 
early as September. 

Syracuse, Neb.—strong etfort is being made to secure 
works, to be completed in the spring. Frms interested in 
putting in works may address the Chief of the Fire De 
partment, and also the Chairman of the Town Board. 

New Castle, Wyo.—The following information is from 
C. H. Monroe : 

The New Castle & Cambria Water Supply Co. is con- 
structing works. Work was begun Feb. 1, and is to be 





completed May 1, 1890. Water will be conveyed (probably 
by gravity) by a flume from Sweet Water Creek, 12 miles 
distant. The officers are W. H Kilpatrick, R. A. Weston 
and W. EK. Monck. Engineer, F. E. Tucker. Estimated 
cost, $50,000. Population, 1,000 


SOUTHWESTERN. 


Kausas City, Mo.—Engineers Donnelly and Pearson 
have presented their report on the question of the city 
constructing and maintaining its own works. They re- 
commend that the supply be taken from the Missouri 
River, at the bend in the river, northwest of Harlem 
and near Grand Island, where a pumping station would 
he located. The water to be brought through large mains 
to the Missouri River, thence through a tunnel under the 
bottom of the river to First St. and Broadway, where an- 
other pumping station would be located. From that point 
mains will radiate to all parts of the city. One of the 
principal changes recommended is the adoption of the 
stand-pipe system. Several stand-pipes, each 120 ft. bigh , 
would be located in different parts of the city. The esti 
mates of the cost for extending the works to havea daily 
capacity of 65,000,000 galls., to meet all requirements for 24 
years, is as follows: 


Intake crib gd bridge. ieee S17.000 
BOlGiNGS. ......5< 05045 ieee asec eR aod 84,000 
Syphon line, $8,000; rip rap, $20,000...........0.... 28.00 
Pumping machinery (39,006,000 galls. capacity) . 90,000 
Reservoirs and connections................. Send 240,000 
Flow line to tunnel laid (4,200 ft)...... ........... 29,000 
Tunnel and shafts..... Die ch aaa aeaners .< ae 125,000 
Railroad switch. ale ain Serie d gh eas es o 12,000 
Land cibdhan Pitto mcieinice Se eeeee ea ; 37,500 
Clearing land and improvements............... > 500 
Land at foot of Broadway............... ; 7,000 
Buildings, chimney well, switch and grading 126,000 
Thirty millions machinery with all adjuncts.... 240,000 
Pe. EE PEs cc ewiess) . ciaa awe ree eeneee 82.000 
sss _ Ere es er ee 85,0) 

si a. 20-in.... Oo gh ewanes 105,000 

- Ba 16-in... bess ave as 90,000 

= ss rr 80,000 
1 * 10-in cassie hie enna re 75.000 

Sas ®-in Sc utaawinaaaateuaiease at : 102,000 

40“ 6-in . a Jaen Se a : 168.000 

5. * Pinwand wader. ....i<.s.0ssss< 136,004) 

Cost of valves........ Avie ‘ aa 20,968 
Crossing of creeks, etc ne ; ren ; 5,000 
Fer 1,223 hydrants.... Sonatas tae eee 72,380 
Cost of rock excation for mains.... ......... ence 47,7. 
Cost of removal and repair of pavements........ 135,000 
Three stand-pipes at $14,400 each Ee ee 43,200 
Two reservoirs for east and west bottoms........ 60,000 
Land for reservoirs and stand-pipes ewan 60,000 


WRUBL 4 ocoxs . $2,499,998 


Cisco, Tex.—The water supply will be drawn from a 
lake, having an area of 600 acres, formed by constructing 
a dam across acanon. Water will be pumped toa stand 
pipe. The works will be constructed and operated by J. 
H. Beal as a private enterprise. Estimated cost, $40,600. 

Dallas, Tex.—l\t is reported that a proposition has been 
submitted to the City Council to supply the city with 
water from Trinity River. It is proposed to erect pumps, 
and a filtering plant, having a daily capacity of 3,000,000 
galls. 

Nacogdoches, Tex.—Thomas & Gorman, of Houston, 
Tex., have made a proposition to the town to establish 
water, electric light and ice works for $35,000. W. Ll. 
Perkins is Chairman, and W. H Croush is Secretary, of 
the committee appointed to ascertain the amount of stock 
that citizens will take. 

Palestine, Ter.—A wamber of new hydrants will 
probably be set and other improvements be made soon. 

San Angelo, Ter.—The company is preparing tomake 
extensions and improvements. 

Denver, Col.—The Mountain Water Co, has filed a cer. 
tificate that its capital stock of $100,000 has been fully 
paid up. The incorporators are Frank P. Arbuckle and 
A. W, Whitaker. This company will probably lay a con 
siderable amount of 6 or &-in. pipe in West Colfax. 

serum, Col.—(A suburb of Denver.)—The Mountain 
Water Co. has received its works from the contractor, 
KF. P. Arbuckle, of Denver, a satisfactory test having been 
made, 


PACIFIC. 


Seattle, Wash,—Nils B. Peterson has been granted a 15 
years’ franchise to lay pipes in the streets and alleys within 
the area bounded by and including First, Willard, Ilinois 
and Wharf sts. and Railroad Ave., and also in the streets 
and alleys in the second supplemental plat to the Crown 
addition to Seattle for the purpose of conducting water, 
The city reserves the right to fix rates for services and to 
annul the franchise. 

Fairhaven, Wash.—Superintendent F. W. Gillett in 
forms us that the new works will be completed about 
May 15. Contractor, John Barrett. The hydrants will be 
furnished by the Chapman Valve Mfg. Co., Indian 
Orchard, Mass. Water will be conveyed from Lake Pad- 
den by gravity. The ¢ fficers of the Fairhaven City Water 
& Power Co. are: Fresident, James F. Wardner; Secre. 
tary and Treasurer, George A. Black; Engineer, John 
O'Connor. 

Portland, Ore.—A billis to be introduced into the Leg 
islature authorizing the issue of bonas for building the 
Bu!l Run pipe line. 

Lu Grande, Ore.—The City Council has appropriated 

2,0) for boring an artesian well. The object is to try to 
secure a good supply of pure water for city purposes. La 
Grande has a system of works, but the matter of the right 
of the company to the water isin litigation. and even 


if the right of the water company is sustained, the quan- 
tity is not considered sufficient and the quality is not the 
best. 

Enterprise, Ove.—W, H. Cholliss writes: ‘* Have only 
organized company. Will commence work in spring. 
Will pump to reservoir for tire and domestic purposes,” 

Lakeport, Cal,—The following is from J. J. Bruton: 


The probable date of letting contracts is “far in the 
tuture.” The town has voted to issue $15,000 of bonds 
The proposed plan is to pump water from Scott's Creek. 
234 miles distant, toareservoir. Water will be used for 
tire protection and domestic supply. Population, 1,500 

Los Angeles, Cal.—The water company will build 
a tunnel through the mountain one mile long, to carry 
its water conduit. Estimated cost, $150,000; to be pro 
cured by issuing bonds. 

San Miguel, Cal,.—Works are being constructed. 

Ukiah, Cal. William Van Allen has sent us the follow- 
ing: 

A small systom of works, to be completed March 15, 
is being constructed by the Ukiah Water Co. S. FE. 
Jameson is Secretary. 

San Francisco, Cal. The question of the city ewning 
and maintaining its own works is being investigated. The 
city’s consulting engineer, A. W. Von Schmidt, estimates 
the value of the Spring Valley Water Co.'s plant at 
$10,668,788.15. Herman Schussler, the company’s engi- 
neer, estimates the plant to be worth $13,938,757.57. 

Boise City, Idaho.—The city has received a proposi 
tion from Mr. Eastman to furnish water from Hull's 
Gulch, provided it will pay $80 per year for each of 20 
hydrants, and $60 for cach additional hydrant; the city to 
buy and maintain the hydrants. A Mr. Perrault has 
offered to place and maintain 20 hydrants at $100 
each, per year, and $100 for each additional hydrant. 


CANADA. 

Fredericton, N, B.—The engineers in their report to 
the City Council recommend that the small boiler be taken 
out and sold, and that a larger one be purchased. They 
also recommend that an auxiliary pump be purchased to 
keep up pressure in the mains while the large engines are 
being repaired. 

Stratford, Ont,—President John Corrie’s annual re. 
port has been presented and accepted by the stockhold 
ers. The directors of the water company have been 
granted authority to contract fora new pumping engine 
having a daily capacity of 3,000,000 galls., and a new 100 
H. P. boiler. The ofticers of the company are John Corrie, 
President: D. B. Burritt, Secretary and Treasurer. 

Windsor, Ont.—A large quantity of pipe is being laid 
in the Sixth Ward. 

Brandon, Manitoba,—The question of establishing 
works is being considered. Address the Chairman of the 
Fire, Water and Light Committee. 

Calgary, No. W. Ter.—The following information is 
trom P. MeCard: 


Contracts will be let as soon as tenders can be asked for 
and Obtained. The Calgary Water & Gas Co. has been 
incorporated by a specie] charter granted by the Legisla 
ture. P. McCarty, President; A. Lucas, Secretary. Water 
will be pumped from the Bow River direct to mains. Esti- 
mated cost, $70,000, Engineers in charge of surveys. Child 
& Wilson, Contractors: Designing Engineer, Thomas ©, 
Keefer, Ottawa, Ont. Population, 14,000. The works 
are to be completed by Jan 1, 1891. 

New Westminster, B. ©.—We have received the fol 
lowing information : The time for receiving tenders for 
constructing the works was extended from Jan. 15 to 
Feb. 15. As the price of iron and rates of freight have 
heen so abnormality high sgice tenders were invited, it is 
very unlikely that the Commissioners will accept any 
tender at present. 


PROJECTS. 

W orks are projected in the following places: 

Shell Lake, Wis.; W. J. Knapp, Town Clerk. — Prince- 
ton, Ky.; W. B. Terry, Town Clerk Rising Fawn, Ga.: 
George W. Curlton. Waynesboro, Ga.; Major Wilkins. 

Princeton, Ind.; Thomas RK. Paxton or J. B. Gumble. 


Mayor, Avilla, Ind. Crab Orchard. Neb. White 
wood, So. Dak Humboldt. Neb. Mayville, Pa.; 
Clanwood Water Co.—~— Bridgeport, W. Va. Noblea- 


Wapakoneta, O. 


ARTESIAN WELLS. 

Seward, Neb,—Mr. Burns, of Lincoln, Neb., has been 
awarded the contract to sink the well to a depth of 500 ft- 
at $500. It is now about 400 ft. deep. 

Wells are projected in the following places: Harrold, 
Tex.; W. J. Knox. Goldthwaite, Tex.——-Louisville 
Ga.: G. H. Harrell.——Fort Worth, Tex.: bids will be re- 
ceived by the Mayor. —- Wiimington, N. C.; Clarendon 
Water-W orks Co.—— Melbourne, Fla.; W. J. Metealf. 

Wells are being sunk in the following places: Orange 
Park, Fla.: has reached a depth of 370 ft.——Navasota 
Tex.——Darien, Ga. -New Roads, La.:; by the Poydias 
Lumber Co. 


ville, Ind. 


IRRICATION. 

Travers, Cal,—The Alta Irrigation District has recent- 
ly purchased 76 canal systems for $400,000, embracing 
135,000 acres of land in the San Joaquin Valley. It is the 
tirst district organized under the Wright law to get a 
complete irrigation system in full operation. 

Delano, Cal.-Sealed proposals will be received by the 


Board of Directorsof the Poso Irrigation District for the 
purchase of the bonds of the said district until March 4, ° 


1890, for 500 bonds of $500 each, bearing 6 per cent. in- 
terest, by B. C. Dorsey. President, or J. E. Anderson, Sec- 
retary 
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e Loup City, Neb.—A canal is to be built, tapping the 
Loup River 13 miles above this city, and emptying into 
the river at the north side of the town. Below a cajfion. 
one-half mile above the town, a dam of solid masonry 80 
ft. long is to be built. This will form a lake 24% miles wiae 
by 3 miles long. The fall will be 62 ft. 

Rincon, N, M.—The Rincon Irrigation Co., has been in 
corporated to build a ditch from the river to the bottom 
lands on this side. Capital stock $10,000. 

Fresno, Cal.—The cost of organizing the Fresno Irri- 
gation District under the Wright law and putting it into 
running order is estimated as follows: 

Fresno Canal & Irrigation Co.’s canal, $500,000; 
Kingsburg & Centerville Co.'s canal, $200,000; Fowler 
Switch Co.’s canal, $100,000; Enterprise canal, $30,000; 
Emigrant Ditch Co.’s canal, $50,000; San Joaquin Co.'s 
canal, $400,000: Gould Ditech Co.’s canal $40,000; riparian 
claims on the San Joaquin, $20,000; riparian claims on 
Kings River, $200,000; water rights (2,000) belonging to 
individuals, $100,000; mill sites, $20,000 
flume interests, $100,000. Total, $1,760,000, 


: reservoir and 


The first year’s expenses, clerical, printing and salaries, 
will be $10,000; the second year, excavating new canals, 
$300,000, and rights of way, $5,000, making a grand total at 
the end of the second year of $2,075,009 


SEWERACE AND MUNICIPAL. 

Sewerage.--At Belfast, Me., a system of sewers is to be 
built at a cost of $50,000, About $4,000 will be expended 
annually 

At Pittstield, Mass., 
sewerage system has petitioned the Legislature to au 
thorize the tire district to issue bonds and begin the work 
of building trunk sewers this summer, and after Jan. 1, 
1891, for the city to issue its bonds and proceed with the 
work. 


the special committee on new 


The sewerage system contemplated at Orange, N. J., is 
that of carrying the sewage direct to tidewater, either by 
way of the Second River tothe Passaic at Belleville, or 
by a trunk gravity sewer through Irvingion, Lyon's 
Farms and the Newark Meadows to Newark Bay. Both 
plans necessitate a pumping station fora portion of the 
sewerage. No approximate estimate of the cost of the 
system has yet been arrived at, but it will probably ex 
ceed S500.000, 

Col. George E. Waring, of Newport, R. 1., will put ina 
system of sewerage at Passaic, N. J. It will be on the 
separate system, anda number of flush tanks will be 
used. 

The Middlesborough Town Co., of Middlesborough, Ky., 
has engaged Col. Waring to report on a sewerage system 

At Athens, Ga,. it is proposed to put in sewers at a cost 
of $20,000, 

At Avondale, O., 9,000 ft. of 12 to Sin. pipe sewer will 
be laid. A. 8. Hobby, of Cincinnati, is the engineer. 

At Denver, Col, the contract for piping the North 
Denver sewer has been awarded to the Colorado Cement 
Co, at $5,987.53; J. B. Hindry bid $6,338.45, and J. E. Riley 
& Co.. of Omaha, $9,573.98. 

At Little Rock, Ark., sewer district No. 19 is nearly 
ready to begin work. It will include about one mile of & 
and 10-in. pipe, 4 flush tanks and 12 manholes F.J.H 
Rickon is the engineer. 

City Engineer Adams, of Pendleton, Ore.. is preparing 
plans for a sewerage system. 

Street Work. At Asheville, N. ©., the contract for 
Hale brick paving has been awarded to P.M, B. Young, 
of Memphis, Tenn. 

At Minneapolis. Minn., the residents of Park Ave. want 
the avenue paved with Trinidad asphalt, at a cost not ex- 
The cost will be about $114,639 

An ordinance has been passed and ratified by a vote of 
the citizens of Moundsville, W 
extent of $20,000, and apply the same to paving the streets 
with brick. The estimated cost of the paving proposed to 


ceeding $2.75 per sq. yd. 


Va., to issue bonds to the 


be done is $30,000, the remaining $10,000 to he derived from 


other sources 
ELECTRICAL. 


Electric Light.--- Boston. Mass.---Councilman Barry 
has called upon the Superintendent of Lamps to submit 
to the City Council an estimate of the cost of establish 
‘ng and maintaining an electric light plant large enough 
to supply the city with all lights desired. He thought 
when the estimate was submitted the city would decide 
to do its own electric street lighting. 

Washington, D. €.—Lis proposed to use the Great 
Falls of the Potomac River, 16 miles above the city, to 
force compressed air to the city, to operate electric light 
plants by pneumatic power. General B. F. Butler is in 
terested, 

Pineville, Ky. The electric light company has or 
dered a Westinghouse plant for 25 are and 500 incandes 
cent lights. 

Shelby, N.C. 
tric light plant. 

Bridgeport, 0. 


Che town has voted $SL800 for an elee 


The City Clerk, Geo. P. Hathaway, 
has had plans and specifications prepared for electric 
lighting. There will be 25 are lights of 2,000 ¢ p.. and 
about four miles of wire. 

Oconomowoc, Wis.—H. C. Dodge, of Milwaukee, pro- 
poses to establish electric light. It is proposed to operate 
the plant by water power from the dam at Okauchee. 


Kaltimore, Md,—The Hampden & Waverly Electric 
Light & Power Co. is to be incorporated by John W. 
Clark, A. Gottschalk and George W. Sadtler. Capital 
stock, $1,000,000, 


M. 3S. Cartter A. Gottleib & 








& Co. Co. 

Otter Creek, 80 ft., through 

Ws aseracdc etuxtnixateuea $2,525 $3, 280 
Drowning Creek, 100 ft,, deck 

WI cwiciacccicions eéesas 6,595 10,300 
Muddy Creek, 100 ft., through 

span.... putiawias 3,070 4,110 
Reeves’ Creek, 150 ft. deck 

span... pid Rabeweaceaes 1,025 7,476 
Cow Creek, 150 ft., through 

WI 6 oc choka css acsctesetins i 6,075 7,440 
Miller’s Creek, 100 ft., through 

WO Sidscadas ‘ net sits 3,200 4,218 
Contrary Creek, 100 ft.,through 

span acaekews danas 3,125 1,218 

Totals $30,215 $41,042 


Madison, Wis.—The street Lighting Committee has 
recommended the acceptance of the proposition of the 
Madison Gas Light & Coke Co.: 
250 gas lamps at $15 


7 are lamps at $90 eee eeu cueed 650 
30 oil lamps at $18............. - AO 
23 gas lamps from midnight to dawn at $15. 345 


$5, 625 

A vote will be taken on the proposition 

to make a contract with the Blue Grass Electric Light & 
Power Co. 

Bryae, Tex. 


Creston, La. 


A. D. McConner, Secretary of the Bryan 
Water, Ice & Electric Light Co., informs us that an elec- 
tric light plant will soon be put in. 

Electrical Subways.—The New York Board of Klec- 
trical Control has decided to contract with the Standard 
Electric Subway Co. for the construction of subways for 
electric light and power conduits in such streets in the 
city as the board may direct 

BRIDCES, TUNNELS, AND CANALS 

Bridges. bill has been pre 
sented to the Canadian Parliament asking authority to 
build a bridge across the St. Lawrence River at this 
point. The bridge will extend from a point between 
Rockport and Gananoque, on the Canadian side of the 
river, to a point between,Alexandria Bay and Clayton, 
on the American side. The river at this pointis thickly 
studded with small islands, upon which the foundations 
of the structure will rest. The large island known as 
Welseley Island will be used as much as possible. Wher 


Gananoque, BP. O.-A 


everthere are navigable channels there will be draw 
spans in the bridge. ; 

Toronto, Out.—Sealed tenders for the construction of 
a bridge over the river Etobicoke on the Middle road, 
having stone abutments and timber and iron superstruc 
ture, will be received until March6. Address John T. 
Stokes, C. E., County Engineer, Court House, Toronto, 
Ont. 

Boston. Mass.—The following bids have been received 
by the Mayor to furnish ashlar, coping, and rubble stone 
for the Boston street bmdge: Jas. H. Atkinson, ashlar, $12 
per cu. yd.; coping, $2.75 per lin. ft.; rubble, $4 per cu. yd 


Jones & Thorn, ashlar, $11.50; coping, $27 per cu. yd 
rubble, $5. John Curley, ashlar, $9; coping, $3.50 per lin. 
ft.; rubble, $1.50. MecClenahan Bros., ashlar, $15.93; cop 
Ing, $42.39 per cu. yd ; rubble, $4.20. John Harris, ashlar, 
$12; coping, $4.50 per lin. ft.: rubble, $6. The contract was 
not awarded, 

New Haven, Conn. Proposals will be received until 
March 5 for the construction of a steel arch bridge. Ad 
dress A. B. Hill, City Engineer. 

Rujfalow N.Y. 
prepare plans and estimates for an iron bridge to be built 


The city engineer has been ordered to 


across Seajuquada Creek at the crossing of Grant street. 
The present bridge of wood, 600 ft. long, is unsafe. 

Philadelphia, Pa.—The ordinanee providing for the 
construction of a temporary bridge across Fifty-fourth St. 
north of Moyamensing Ave 
structure is to cost $2,300, 

Philadelphia, Pa.—An ordinance appropriating $1.00 
for the construction of a bridge over the tracks of the Penn- 
sylvania R. R.. Twenty-third Ward, has been favorably 
reported. 


has heen approved The 


Columbus, O.—The bill providing for the construction 
of a bridge to cost $40,000 over the Scioto River, at Mound 
St., has passed the Ohio Legislature. 

Wheeling, W. ta.—The capital stock of the new 
Wheeling Bridge Co., amounting to $300,000, has been 
subscribed and the $300,000 of bonds sold. This assures 
the suecess of the project, which is to build a steel bridge 
from the city to the island, and another from the island 
to the city. connecting Bridgeport, Aetnaville and Mar- 
tin's Ferry. 

Chipley, Fla.—Contracts will soon be let for the con 
struction of two bridges across Holmes and Alligator 
creeks. 


Nicholasville, Ky.—The following bids for the con 
struction of 7 combination bridges on the Riehmond, 
Nicholasville, Irvine & Beattyville R. R. were received 
by Chief Engineer J. H. Pearson: 


Mirae” | E-Thateher. | pridge Co. | Bridge Co. 
$2,199 $2,686 32,380 
7,107 S745 7 UU 
2,089 SU 3,335 2,850 
4.854 977 », Lov 
3,017 » B26 » B00 
2.837 .70 4.335 2 830 


2,774.10 





$44,975.45 


$27,458. 10 $33,389 $28,320) 


The contract was awarded to Edwin Thatcher, of Louis 
ville, Ky. The company will soon ask for proposals for 
the construction of a bridge across the Kentucky River, 
at Irvine, Ky The structure will consist of one 250 ft 
span, eight 100 ft. spansand a short viaduet approach, all 
of iron and steel 

St. Paul, Minn The contract for onstructing the 
bridge across the Chicago, Milwaukee & St. Paul R. R. 
tracks at Sibley avenue has been let to the Edge Moo 
Bridge Works, of Wilmington, Del. 

Siouwr City, Ta.—The stock for the new railway bridge 
across the Mississippi River has all been subscribed. 

Topeka, Kan.—The Wire Cable Bridge Co. has been in 
corporated in Kansas 

Beuton, irk.— Bids for the construction of two Lo Tt 
highway spans anc three cylinder piers over the Salem 
River are being asked for, Address J. Shoemaker, 
County Clerk, Salem Co. 

Natchitoches, La.—The 


Bridge Co. has been organized to build an iron bridge 


Natchitoches Cane River 
across Cane River, consisting of two spans, 120 ft. And 140 
ft., with a 75 ft. draw. President, David Pierson ; Vice- 
President, D. F. Chadwick: Secretary, W. FE. 
Weatherjord, Ter.—Bids will soon be asked for the 
construction of a bridge over Ft. Worth st. Creek. Ad 
dress the Mayor. 
dackson Co., Tear. 


Lemel. 


Bids for the construction of two 
iron bridges across the Navidad and Lavaca rivers, in 
Jackson Co., will be received until March 20. Address 
Hugh I. White, County Judge, Jackson Co., Tex. 

Proposed, following 
places: Zanesville, O.; Riverton, Va.: Vicksburg, Miss.; 
Dardanelle, Ark.; Salem, Ore 

CONTRACTINC. 
Machinery. Contracts for water power machinery al 


the State Prison, Folsom, Cal., have been awarded as 


Bridges are proposed at the 


follows: Parke, Lacy & Co., San Francisco, 6 turbine 
wheels, $2,035 cach. W orks 


machinery 


Risdon tron & Locomotive 
San Francisco, gates to power house, $2,432; 
for power house, $17,000; hydraulic pump and accumu- 
lator, $2,068; irrigation pump, $8,208. Union Lron Work 


San Francisco, extra pulleys, 64 cts. per Ib.; horizontal 


duplex compressor, $7,00r 


Levees.—Andrews & Ogden, of Baton Rouge, La., have 
the contract for the Grand Bend and Hudson levees. 

Lighthouses.—At the office of the U. S. Lighthouse 
Engineer, Baltimore, 
delivering the metal work recently mentioned for Shark’s 


Md., the contract for furnishing and 
Fin Shoal and Greenburg Point Shoal lighthouses has 
been let to the Allentown Rolling Mill Co.. of Allentown 
Pa., at $24,700, 

Public Buildings. -At Amherst, Mass., the selectmen 
have awarded the $50,000 loan for building the new town 
hall to Barnard & Stanwood, brokers. of Boston, for 
$51,905, they taking the whole amount of bonds running 
10 years. The loan thus bears interest at only a fraction 
over 34 per cent., which is deemed low for the town 

At Washington, D. C., the House Committee on Public 
Buildings has ordered a favorable report on the bill in 
creasing the appropriation for the building at Hudson 
N. Y., to $75,000. 

The question of building a new court-house at Dubuque 
la., will be submitted to the people at a special election 
to be held in April. 

Powell County will build a new court-house and jail at 
Stanton, Ky. =the County Court Commissioners can give 


nformatic th. 

Railway Buildings. The Charleston, Cincinnati & 
Chicago R. R. Co. is having plans prepared for the on 
struction of machine shops at Johnson City, Tenn., at an 
estimated cost of $590,000. Gen. J. T. Wilder. of Jonnson 
City, can give particulars, 

At Fort Worth, Tex., the Denver, Texas & Fort Worth 
R. R. Co. will build a freight depot. 

At Palestine, Tex.. the International & Great Northern 

























































































216 


ENGINEERING NEWS 


March 1, 1890. 





K. R. Co, will erect a passenger depot at a cost ol 
$20,000, 


At Macon, Ga 


build a depot. 


, the Covington & Macon R. R. Co, will 


Street W ork.—The contract for paving Quail St., Al- 
bany, N. Y., has been awarded to P. H. Reilly: $1.69 per 
yd. for cobblestone paving, &3 cts. per ft. for sidewalk; 
25 cts. per ft. for old flagging: 65 cts. per ft. for curb; $1 
per ft. for circular curb; 5 cts. per ft. for old curb; 25cts. 
per yd. for relaying cobblestone; 45 cts. per ft. for cross- 
valks 

Sewer. The Board of Public Works, Denver, Col., has 
received the following proposals for the construction of 
the Downing Ave. sewer, with vitritied salt-glazed clay 
pipe, not in conerete. The centract was awarded to 
Joseph Williams. 


Joseph Williams $38,992 43 


Richard Clough ; pCa .. 45,126 03 
Francis Reeves ; : .-- « 48,095 56 
I. E. Riley & Co aie a 90,741 15 
Campbell, Townsend & Co. ee ‘ os OED TS 
John Ryan ate . 52,077 13 
John B. Hinary s Sees 5 scape 6 age OL 
John Eisenhart ; ; gues ; . 58.887 O4 
Sullivan & Steinmetz. : ig ; 54,009 65 
Rosenfeld Construction Co ; inne anion > 5G a eee 
Racine Construction Co, ror te 
MeCiavock & Co : 61,498 63 


fhe average of the bids is $52,192.52, making an average 
of $12,603.05 less than the city engineer's estimate. 
PROPOSALS OPEN. 
Sewers.—Pipe sewers, 12 and 15 in. pipe; basins and 
Ernest Adam, City Surveyor, Newark, N, J. 


manholes. 
March 4. 

Bridge.-—-Steel arch bridge: 84 ft. 4 in. «. toc. of end 
ins, 20 ft. roadway, two6 ft. sidewalks. <A. B. Hill, City 
Engineer, New Haven, Conn. March 4. 

Cement, Brick, Pipe.—Portland cement, lime, sand, 
30,000 hard brick, broken stone, 2,000 ft. of 8-in. and 2,000 

of 6-in. sewer pipe, traps and bends; paints, oils, nails 
crews, lumber, ete. The Parks Commissioners, 49 Cham- 
bers St., New York City. March 5. 

Sewers und Paving.—Brick and pipe sewers, basins, 
ete Taking upand relaying granite block pavement on 
concrete foundation. The Parks Commissioners, 49 
Chambers St., New York City. March 5. 

Street Railway.—Constructing 6,005 ft. of single track 
through Central Park; concrete foundation. The Parks 


Commissioners, 49 Chambers St., New York City. 
March 5 
Paving.— Asphalt paving on concrete foundation, 


March 5. Granite block pavings, March 7. The Commis- 


sioner of Public Works, 31 Chambers St., New York 


Citys 


Stone and S8and.—Furnishing 15,000 lin. ft. of bridge 
stone and 26,800 cu. yds. of clean, sharp sand. The Com- 
inissioner of Public Works, 31 Chambers St., New York 
(ity March 5. 


Highway.—Improving Lebanon turnpike, including 
sewers and drains. Thomas G. Smith, President Board of 
Public Atfairs, Cincinnati, O. March 8. 

Bridge.- Iron and timber superstructure, with stone 
ibutments; overthe Etobicoke River. John T. Stokes, 
c. E., County Engineer, York, Ont., Canada. March &, 

Street Work.—Oak block paving, culverts, drains and 
retaining walls. Thos. G.Smith, President Board of Pub- 
jic Affairs, Cincinnati, O. March 10, 

Timber.—Furnishing 440,846 ft. B. M. of sawed spruce 
timber. The Docks Department, Pier A, North River, 
New York City. Mareh 12. 

Bridges.—Two iron bridges, one across the Naviaad 
river, the other across the Lavaca river. Hugh L. White. 
County Judge, Edna, Tex. March 20, 

Street Improvement.—Sewers, drains, etc. Thos. G. 
Smith, President Beard of Public Affairs. Cincinnati, O.. 
March 2. 

Dikes.- Repairing dikes in Thames River, Conn. Col. 


bb. ©. Houston, U. S. Engineer Office. Army Building, 
New York City. March 31 


Railway.—Grading, grubbing and clearing 7 miles of 
roadbed. T. A. Hill, Superintendent, Seattle & Northern 
hy Anacortes, Wash. April 1. 


Street Lighting.- Geo, W 
Princeton, N. J, 


Briner, Borough Clerk, 


Aprils 
W ater-Works Supplies.—About 17,000 ft. of 4. 6 and & 
pipe, 50 tire-plugs, 125 stop gates,15 to nsof lead; ferules, 


stings, ete James Brown, Comptroller, Allegheny, 
Pa,. March 7. 


MANUFACTURING AND TECHNICAL. 
The National Tube Works Co. of McKeesport, Pa., 


in extending pl 


int and putting in new pumping 
nyeines 

Electric Motors.— Dynamos aud small motors for arc 
snd incandescent lighting are wanted by Falconnet & 
Hogan, of Nashville, Tenn 

Cement Works.—J. H. Leavitt, of Boston, Mass., pro- 
soses to establish works at Charlotte, N. C.. for the manu 
tacture of cement for concrete pavement, 

The Hyatt Pure Wafer Co., of 18 Cortlandt, St. 
New York, has elected the following officers for the en 


suing year: President, J. W. Hyatt; Vice-President and 
Manager, F. V. M. Hudson; Treasurer, 8S. S. Tiffany, 
Secretary, Geo. F. Hodkinson. 


Pintsch Gas System.—The Safety Car Lighting & 
Heating Co., of New York, will put in the Pintsch com. 
pressed gas lighting system on half the car equipment of 
the Central of New Jersey; the company’s heating system 
will be putin on one-third of the equipment. At Jersey 
City gas works are being erected with a capacity for sup- 
plying 600 cars per day. The new cars for the ‘‘Washing- 
ton Line” of express trains between New York and Wash- 
ington, over the Central of New Jersey and Baltimore & 
Ohio railways, will be equipped with both heating and 
lighting systems. 

E. P. Allis & Co., of Milwaukee, Wis., have under way 
7 engines of 1,000 H. P. each for the West End St. Ry. Co., 
of Boston; 5 pumping engines for the city of Chicago, to 
cost $369,000; one direct pumping engine, 600 tons, for the 
Chapin Mining Co., said to be the largest of the kind ever 
built; one compound pumping engine for Albany, N. Y.: 
an order for pumping engines for the water-works at 
Omaha, which amounts to $120,000; 3 blowing engines for 
the Joliet plant of the Illinois Steel Co., and a triple-ex. 
pansion engine for the Massachusetts Institute of Tech- 
nology. 


Paving Brick.—The Grant Brick Co., of Middleport, 
O., states that at a trial in Columbus, where brick from 
various parts of the State were in competition, the Mid- 
dleport brick, made by the Grant & Murray plastic clay 
machine, carried off all the honors, being the strongest 
under hydraulic pressure, showing the least absorption 
of moisture and the least loss by abrasion. 

The Omaha Paving Brick & Tile Co. is a new concern, 
with a capital of $100,000. Frank Murphy, Andrew Rose- 
water, S. A. Huntoon, George Higgins and N. A. Clark 
are the incorporators. It is claimed taat the company 
has all the facilities for making brick equal in point of 
durability to the Galesburg. The clay is to be obtained 
within 35 miles of Omaha, and in every respect this will 
be an Omaha enterprise. 

Locomotives.—The Baldwin Locomotive Works, of 
Philadelphia, Pa., have delivered two mogul engines to 
tne Central Vermont. They have orders for 25 consolida- 
tion engines, with Wooten fire-bexes, for the New York, 
Lake Erie & Western. Also for 11 engines tor the Cincin- 
nati. New Orleans & Texas Pacific. 

The Rhode Island Locomotive Works, of Providence, 
R. L, have an order for four engines for the New York, 
Providence & Boston. They will be fitted with the Dean 
guides for the cross-heads. 

The Schenectady Locomotive Works, of Schenectady, 
N. Y., has delivered some of the 20 mogul engines ordered 
by the Illinois Central. The road has decided to scrap 37 
of its old engines, and it is contemplated having their 
places tilled by 20 ten-wheel engines, 6 or 7 moguls and a 
number of switching engines. 

The Brooks Locomotive Works, of Dunkirk, N.Y. 
have an order for 10 engines for heavy passenger service 
for the Wisconsin Central. 

The Rogers Locomotive Works, of Paterson, N. J., are 
building 10 consolidation and 10 switching engines for the 
Louisville & Nashville. 

The Richmond Locomotive & Machine Works, of Rich- 
mond, Va., have an order for 10 engines for the Chesa- 
peake & Ohio; they will weigh 65 tons each. 

The Etowah Iron Co., of Cartersville, Ga., wants to 
purchase a locomotive of 36 ins. gauge. 


Cars.— The Indianapolis Car Co., of Indianapolis, Ind., 
has an order for 1,000 freight cars forthe New York, On- 
tario & Western. 

The Pullman Palace Car Co., of Chicago, I1., is build- 
ing a ** gospel car’’ for Bishop Walker, of North Dakota. 
It will have a seating capacity for 80 persons, and will be 
fitted with robing room, pulpit and font. The car is for 
use in the thinly settled part of the country, where there 
are few churches. ._The company is also building 30 cars 
for the new Baltimore & Ohio express service between 
New York and Washington. 

Wells, French & Co., of Chicago, are building 500 freight 
cars for a road owned by Drexel, Morgan & Co., of New 
York. An order for 1,500 more cars will be given out 
soon. 

The Cleveland, Cincinnati, Chicago & St. Louis will 
place erders for 2,000 box cars. They will be 34 ft. 
long, 60,000 Ibs. capacity and fitted with automatic coup- 
lers. 

The Etowah Iron Co,, of Cartersville, Ga., wants cars of 
46 ins. gauge. 

The New York, Providence & Boston will place orders 
for 14 passenger cars. 

The Southern Car Co., of Knoxville, Tenn., will put ina 
new plant and enlarge its capacity. 

Railway Material.—The Etowah Iron Co., of Carters- 
ville, Ga., wants 30-lb. rails.a locomotive and cars fora rail- 
way 5 miles long, 36 ins. gauge. 

The Vernon St. Ry. Co., of Vernon, Tex.. 
construction material. 


will purchase 


Ferry Boat.—The first of the double-decked ferry boats 
tor the Pennsylvania R. R. is to be constructed at 
once. The iron-hulled New Brunswick is to be entirely re- 
built above the guards, and will be 200 ft. long by 60 ft. 


wide amidships. There will be accommodation for 200 . 
passengers on the upper deck and for nearly as many on 
the lower deck. 


The Gloucester Iron Works have removed their 
Philadelphia office to the Provident Building, 401 Chest- 
nut St. 


Filters.—The National Water Purifying Co. reports 
contracts closed for National filter plants with the State 
Normal School, of Clarion, Pa., and the Buffalo Engineer 
ing Co., of Buffalo, N. Y. 


Filters.—The Rimmer Water Purifying Co., of Camden, 
N.J., has been incorporated to manufacture filters for 
purifying water and other liquids for cities and towns, 
and to purify sewage in connection with the Rimmer pre- 
cipitant. Capital stock, $150,000. The incorporators are: 
Robert C. Clipperton, C. Conrad Bateman and David D. 
Cresswell, of Philadelphia; Henry F. Whitely, of Wil- 
mington, Del.; William Spence, of Merchantville, and 
Richard T. Miller, of Camden. 


Pumps.—The Chester Foundry & Machine Co, of 
Chester, Pa., has a contract fromthe Kingsissing & Tini 
eum Meadow Co.,, of Philadelphla, for two complete sets 
of centrifugal pumps, with direct engine connections and 
the boilers. Each pump is to have a daily capacity of 
24,000,000 gallons, and they are to be used in the drainage 
of valuable meadow lands near Philadelphia. 


The Leslie Bros. Mfg. Co.. has been incorporated at 
Paterson, N. J., as a successor to the Rotary Steam Snow 
Shovel Mfg. Co. The new company will not only manu- 
facture the rotary snow shovel, but also railway appli- 
ances and different kinds of machinery upon which Leslie 
Bros. own patents. President and General Manager, J. 
s. Leslie; Vice-President, E. Leslie; Secretary and Treas- 
urer, M. Sweetnam. Capital stock, $500,000, 


Richmond Locomotive Works.—The Richmond 
Locomotive & Machine Co., of Richmond, Va., is to be 
reorganized as the Richmond Equipment & Security 
Co. The corporators are William H. Palmer, William R. 
Trigg, J. J. Montague, R. A. Lancaster, T. William 
Pemberton, Thomas Atkinson and Norman V. Randolph- 
The minimum capital stock is to be $200,000, and this may 
be increased to an amount not exceeding $3,000,000, The 
chief object is to authorize the company to acquire the 
improvement bonds issned by the various railway com 
panies and to guarantee the same. 

Under the new organization there will be two distinct 
and separate departments, one manufacturing and the 
other financial--a security branch, in fact. Heretofore it 
has been the practice of railways to purchase their equip- 
ment supplies for cash. It has often been the case, how- 
ever, that they did not have the cash with which to pur 
chase, and rather than issue and negotiate bonds they 
would be operated without equ.pments. 

One of the chief objects sought in this charter is to meet 
just such cases. The locomotive works will be enabled to 
take and find markets for bonds instead of demanding 
the cash. In this manner the facilities of the company 
for obtaining work and competing with other companies 
will be greatly amplified. Railway companies and others 
can be approached with this added advantage to them 
selves, and their patronage thus secured ly 
the establishment of a market for their bonds with- 
out trouble or expense to themselves. Under the present 
charter of the locomotive company this inducement can- 
not be offered. Recognizing the fact that there is plenty 
of railway mileage, but an insufficiency of railway equip- 
ment, the new company wishes to put itself in the position 
to meet the large demand for equipment that it sees is 
sure to be made in the next 10 years, as there is nota 
railway in the South which is supplied to the extent of its 
needs in locomotives, cars, etc. This company is now 
working 550 hands, and it is expected that more hands 
will be needed and put on in the near future. 


Metal Market Prices.—Rails.—New York, $34.50 to 
$35. Chicago: $37.50 to $38; old rails, $24.50 to $25 for iron 
and $21.50 to $22 for steel. Pittsburg: $35; old rails, $27 for 
iron, $23 to $23.50 for steel. 

Track Materials,—New York: steel and iron angle 
bars, $2.10; spikes, $2.20 to $2.25. Pittsburg: splice bars, 
2 to 2.10 cts.; spikes, $2.15, or $2.25 delivered at Chicago 
or St. Louis; track bolts, 3.10 cts. with square and 3.20 
cts. with hexagon nuts. Chicago: splice bars, 2.25 ets. for 
steel and 1.90 to 2 cts. for iron; spikes, 2.25 to 2.30 cts.; 
track bolts, 2.80 to 2.85 cts. with square and 2.95 to 3 cts 
with hexagon nuts. 

Pipe.— Cast iron, about $27 to $30 per ton, according to 
competition and amount of order. Wrought iron, dis- 
counts as follows: 4744 and 40 per cent. on black and gal- 
vanized butt-welded, 60 and 474% on black and galvanized 
lap-welded. Casing, 57% per cent. discount. 

Lead,—New York, 3.85 to 3.90 ects.; Chicago, 3.65 Lo 
3.70 cts.; St. Louis, 3.65 ets. 

Structural Material,—Chicago: iron or steel angles, 
2.45 to 2.55 ets.; universal plates, 2.50 cts. for iron; 2.55 ets. 
for steel up to 16 ins. wide, 2.70 for wider steel; steel 
sheared plates, 2.80 cts.; beams and channels, 3.20 cts 
Pittsburg: angles, 2.35 cts.; tees, 2.85 ets.; channels, 3.10 
ets.; sheared bridge plates, 2.80 cts.; universal mill plates, 
2.50 ets.; steel plates, 4.25 to 4.75 cts. for fire-box, 3.40 cts. 
for flange, 3.20 cts. for shell, 2.80 cts. for tank. 
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